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The man on 
the job prefers 
VICTOR 
Safety 
Regulators 


Cut-away of Model VTS400 series 
2-stoge Safety Regulator. Victor 
makes regulators for almost every 
gos and use, for pressures to 
10,000 psi, and volumes to 
28,000 


You Get Greater Safety. All Victor regulators have 
the “stem type" seat mechanism that closes with the 
impact of inlet pressure, and is protected from seat igni 
tion because the incoming gas loses its heat of compres 
sion by expanding into the inlet pressure chamber be 
fore passing over the seat and through the nozzle. Dense 
die forged bodies and spring housing caps provide max 
imum strength and durability. High inlet pressure type 
regulators have a reliable, self-reseating relief valve 
that insures complete protection. Diaphragms are pro 
tected from excessive and damaging movements by 


“stops” and rubber cushions. A porous sintered bronze 
inlet filter keeps out injurious dirt and forcign material 
Single and Two-stage Types. Victor offers single 
stage regulators to meet most capacity or delivery pres 
sure requirements; and two-stage regulators for opera 
tions which require a constant delivery pressure over 
a range of varying inlet pressures 

Many nationally known companies, small and large, 
and in all types of industry have standardized on Victor 
Safety Regulators because of their trouble-free opera 
tional characteristics and reliable service 


Call your Victor dealer NOW. 


VicloR EQuiPMENT COMPANY 


cobalt & tungsten 


Mfrs. of welding & cutting equipment; hardfacing rods, blasting nozzles; 


castings; straightline and shape cutting machines 


for welding 


844 Folsom St., San Francisco 7 * 3821 Santa Fe Avenue, Los Angeles 58 
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convenience features of the new — 


rectifier welder 


ficier || \\\ = 
chin HOBARy - | 
° 
New Advanced Design—New Advantages 
Hobart’s new Selenium Rectifier Type DC Arc Welder = c im 
offers greater advantages for you in modern welding of >». 


performance that you'll want to know about. 

Check the output, ratings, extra built-in features and 
make some comparisons if you want to be sure about | 
the extra value and savings possible in this new : 
Hobart Rectifier. 

Designed for high efficiency, lower operating and . : ~ 
maintenance cost, so important today in helping to 
combat rising material and labor costs. 

You'll find a big difference in welding machines once 
you've tried Hobart. Send for detailed specifications 
that will give the complete story. HOBART BROTHERS o 
COMPANY, BOX W4J-106, TROY, OHIO—'PHONE 21223. L 


(*% “one of the world’s largest builders of arc welding equipment “ 


; 
COUPON, 
i 


HOBART BROTHERS COMPANY 
Box WJ-106, Troy, Ohio 


new 
iron powder 
electrodes 


See and try Hobart’s new iron powder elec- 
trodes. You'll marvel at the new speeds and 
ease of handling of these new type elec- 
trodes that produce sound, strong ductile 
welds at lower cost. 


Without obligation, send me information on:_W 
amp. capacity DC Rectifier Arc Welder. [|] New faster type 
iron powder electrodes. [| Latest catalog and details on 
type arc welder, 


Name 
Addr ess — 
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imum you'll want the faster speeds and extra ¥ ee 
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the new and better 
cylinder manifold... 


only the bushing turns 


The new compound pressure* cylinder manifold 
is made of the sturdiest die forgings and ex- 
truded rods; all are drilled for uniform inner 
dimension. The leak proof joint which results 
from the compound pressure design is tighter 
and more leakproof even than the well under- 
stood and long used connection between regu- 
lator and cylinder valve. The big improvement 
of this new invention lies in these facts: you can 
have any competent mechanic assemble a cylin- 
der manifold to your own or our specifications 
with the assurance of absolute alignment and 
permanent leak proofness, Yet, the resulting 
cylinder manifold may be disassembled at any 
time, stored or moved and reassembled when 
required. lt may be extended when needed, rede- 
signed when desired, stored in bins as individual 
fittings. Only the bushings move in assembly, 
thus absolute alignment is certain, 


*patents applied lor 


ris the job 


callfernia 


NAll | NA welding equipMeNt COMPORY... 21 rremont street san francisco 5 california 
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W elding 
Output Suppose you needed to spot-weld sheet steel 


to steel forgings, in hard-to-reach locations. 
Western Electric’s plant at Indianapolis had 
Increased this problem on telephone coin bexes. Custom- 
designed electrodes and holders had seemed 


the way to do the job. 


But, since using a standard Mallory heavy- 
On duty offset holder and Mallory bent tips, 


their welding costs have been reduced and 


Western Electric production rate has been increased. 
Coin Box Production Output increased. The number of parts 


welded per shift has been increased signifi- 
cantly. Reason: less tip dressing, less setup 
time loss, cooler operation and minimum 


respotting. 


Longer electrode life. Replacement rate is 
now less. Reason: better cooling of electrodes 


. all the way to the tip 


Less down time. e-dressing is now needed 


only once per shift. 


Chances are that you, too, can make sub- 
stantial savings in resistance welding pro- 
duction, by using Mallory electrodes, holders, 
seam welding wheels, dies, castings and forg- 
ings... and by taking advantage of Mallory 
engineering service in applying these products 
effectively to your problem. See your local 
Mallory welding distributor for prompt 
service, and write to us for our resistance 


welding catalog. 


Expect more... Get more from 


In Canada, made and sold by Johnson Matthey and 


Mallory, Lid., 110 Industry Street, Toronto 15, Ontario 
Serving Industry with These Products A i i O Pp 


Electromechanical—Resistors Switches Tuning Devices © Vibrators 
Electrochemical - Capacitors @ Rectifiers © Mercury Batteries 


Metallurgice!—Contacts Special Metals « elding aterials P. MALLORY & CO., Inc., INDIANAPOLIS 6 INDIANA 


For information on titanium developments, contact Mallory-Sheron Titanium Corp., Niles, Ohie 


OcrToBEer 1956 991 


: 


ONE wide-range 


BLOWPIP 


handles EVERY welding 
and heating job 


NO OTHER SINGLE BLOWPIPE OFFERS 
THIS EXTENSIVE RANGE! 


Anyone whose daily work includes welding and heating will readily 


appreciate the amazing wide range and versatility of the new Oxwetp 


W -45 Blowpipe. Its 18 head sizes (2 to 300 cu. ft. per hr. capacity) provide 
a perfect flame for every metal thickness. Light sheet to heavy plate, 
one blowpipe does it all! 

From chrome-plated tip to offset hose connections, the W-45 shows the 
results of over a decade of development work by Linpe engineers. Its 
exclusive “‘jiffy-lock” heads, “form-fit” handle, and advanced styling are 
as modern as guided missiles and atomic power. "O” ring gas seals, flame- 
stabilizing mixers of improved type, and many other innovations put this 
blowpipe far ahead of the field in economy, ease of operation, and low- 
cost maintenance, 

See for yourself how you can enjoy tomorrow's operating standards 
today with an Oxweip W-45 Blowpipe. Ask your Linpe representative for 


a demonstration, or write for free booklet, F-46084. 


CW AS Cutting Attachment adapts the WAS Blowpipe for 
cutting steel up to 8 inches thick. 


Linde Air Products Company 
A Division of Union Carbide and Carbon Corporation 
3O East 42nd Street UCC New York 17, N.Y 


Offices in Other Principal Cities 


In Canada: LINDE AIR PRODUCTS COMPANY Trade-Mark 
Division of Union Carbide Canada Limited, Toronto @ 
(formerly Dominion Oxygen Company) 


The terms “Linde” and ““Oxweld” are registered trade-marks of Union Carbide and Carbon Corporation. 
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Fast salvage of castings — Ready for the junk pile, this 
600-lb. water pump casting looked like a complete loss. But 
the foundry welded it back into sound condition with only 
7 Ibs. of Ni-Rod “55” electrode. The job took 11/2 hours 
saved a $260 casting. 


Easy repairs — Dredged up from the bottom, a rock broke 
through the side of this 4,200-lb. semi-steel dredge pump 
casing. A weldor using 10 Ibs. of Ni-Rod “55” electrode 
about $20 worth — welded a patch over the break, repaired 
the $1,500 casting. 


Profitable production work — This pedestal for a grinder is 
a profitable item for one foundry. The design calls for join 
ing l-inch steel pipe uprights to the cast iron members. 
Welding the dissimilar metals with Ni-Rod electrode costs 
far less than machining or bolting. 


Reliable plant maintenance~—A 2-month lay-up of a $9,000 
fork lift truck threatened owners when a 750-lb. cast iron 
fender cracked. The break, in the center section which is 
bolted to the truck, was welded with Ni-Rod “55” electrode. 
The company saved $725. 


Proved on job after job: Ni-Rod and 


Ni-Rod weld 


Over the entire range of profitable cast iron welding 
from production work to field repairs — Ni-Rod*® and 
Ni-Rod “55"" electrodes simplify the weldor’s job. 
These easy-handling electrodes team up high-nickel 
core wire with special flux coatings to give stable arc 
.smooth bead contour ...easy slag removal... strong, 
sound, machinable welds. And preheat or post-heat 1s 
seldom needed. 


cast irons easily! 


“A Handy Guide to Welding Cast Irons” 
about the variety or successful welding you can accom- 
plish with Ni-Rod and Ni-Rod “55”. This illustrated 
booklet also contains dozens of technical welding tips. 


tells more 


Send a postcard requesting your copy. 


THE 


67 Wall Street 


INTERNATIONAL NICKEL COMPANY, INC. 
New York 5,N. Y. 


INCO Welding Products 


Electrodes - 


Wires - Fluxes 
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THE INDIVIDUAL AND THE SOCIETY 


What can the AMERICAN WELDING Sociery mean to a mem- 
ber? To give one answer to that question, my thoughts turn back 
over the thirty years that have gone by since I received membership 
card No. 760. The Socrery was young in 1926, with a total of 
only 845 members. The welding industry had hardly crossed the 
threshold of the almost bewildering developments in the years 
that have intervened. 

The growth of the Socrery attests to the soundness of its 
purpose, but also to an intangible spirit of cooperation that has 
motivated so many of its members. A willingness to share knowl- 
edge and experience through the various channels provided by 
the Socrery has long been one of its distinetive features. 

Participation in the activities of the Sociery is a key that 
unlocks the doors to unlimited personal satisfactions for any 
member Perhaps the greatest ol these, and certainly the most 
treasured in later years, are the friendships that inevitably grow 
out of associations with others in working together for a common 
interest. 

kor most members, the meetings of their local Section are of 
the greatest practical interest. From the speaker from the dis- 
cussions that follow, and from the exchange of ideas with other 
members, one may keep abreast of development in welding and 
their applications in industry. Serving on one of the committees 
of the Section, or as an officer, will bring added returns to any 
member who takes an active part in its affairs. 

Many members devote long hours to the work of the standing 
committees and of the technical committees of the Socrery. 
[t is an educational experience to be a member of such a committee 
and well worth the required effort 

Through the medium of Tue JouRNAL, the Society 
offers to its members an authoritative source of information on 
welding and on the research work into many aspects of welding. 
The preparation of a paper for while it 
involves time and effort, is a rewarding way in which a member 
may participate in the cooperative work of many to make the 
Socrery a truly worthy organization 

The underlying thought of this editorial is well epitomized in 
these lines from the poem “Life's Mirror’ by May Ainge de Vere: 


Then give to the world the best you have. 
And the best will come back to you 


H. Maleolm Priest 
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» get metallic arc welding jobs done in o superior, time saving way 
because: 
© Operator selects instontly, (1) ac, (2) de straight polarity or, (3) 
de reverse polarity, Here's versatility. 
© Registered UNITRAN control circuit eliminates mechanical controls. 
Here's efficiency. 
@ No moving ports, plus excellent electrical qualities reduce main- 
tenance and operating costs. Here's savings. 
Available in 200, 300, or 400 ampere models with ratings at 60% 
duty cycle. Power Factor Correction can be supplied. 


if it’s MILLER you know 


ys MILLER ARCWELD welding electrodes are worthy 

of the MILLER name and reputotion. Ask your 

on distributor for some you'll like the job they do. 
Distributed in Canada by 


CANADIAN LIQUID AIR CO., Lid., Montreal, P. Q. 


SRTA ac-dc WELDERS... 


. for BOTH inert gas and metallic arc welding. Instant change from 


ac to either straight or reverse polarity dc. Power Factor Correction 
on all models. UNITRAN control circuit removes need for mechanicol 
contro! and delivers outstanding uniformity throughout welding range. 
Built in high frequency, combined with balancing resistor, which is in 
series with transformer secondary, make this the welder for inert gos 
and metallic welding. 

Available in 200 and 300 ampere models, rated at 60% duty cycle 


’s the finest. 


ELECTRIC MANUFACTURING CO., INC. 
APPLETON, WISCONSIN 
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CORE ACCE: 


FUF PRESSURIZER 
BLANKET 


EXPANSION 


JOINT 


FUEL 


BLAST SHIELD 
(74 in. |.0., 304 STAINLESS 
CORE VESSEL STEEL, 1-1/2 in. THICK) 
(32 in. |.0., ZIRCALOY-2, 
5/16 in. THICK) 


DIFFLISER 5S 

DI JSEF PRESSURE VESSEL 

(60in. 1.D., 347 STAINLESS 
STEEL CLAD, 4.4 in. THICK) 


FUEL 


BLANKET 


Fig. | Homogeneous reactor test vessel assembly 


FABRICATION OF THE HOMOGENEOUS 
REACTOR TEST VESSEL ASSEMBLY 


BY L. F. BLEDSOE, F. V. DALY, G. E. ELDER, W. R. GALL AND E. C. MILLER 


Special fabrication prob- Introduction 


The Homogeneous Reactor Test (HART) is the second 
lems created by unusual 
, experimental aqueous homogeneous reactor which 


requirements of design will be operated by the Oak Ridge National Labora- 
: : tory of the Union Carbide Nuclear Co.. ag @ part of the 
and application are de- Atomic Energy Commission’s program to evaluate 


° , the feasibility of this type of reactor for the production 
scribed and discussed of industrial power, The reactor vessel, including the 
core tank, was fabricated under contract by the New- 
port News Shipbuilding and Dry Dock Company 


An earlier, smaller reactor, the Homogeneous Reactor 


L. F. Bledsoe and F. V. Daly are associated with the Newport News Shi, , 

building & Drydock Co., Newport News, Va.; G. EB. Eider ia with Electro experiment (HARE ’ demonstrated — the ability to 
Mechanical Labe., White Sande ng Ground, N. Mex W. R. Gall an P ‘ 

ase with Union Cartids Gok The produce substantial amounts of power, the inherent 
Tenn nuclear stability of the homogeneous type reactor 
Presented at 1956 AWS National Spring Meeting in Buffalo, N. ¥ Ma 
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resulting from the negative temperature coefficient of 
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reactivity, and the relative simplicity of operation, 
control and fuel handling 
Purposes of the present reactor, the HRT, include :* 


|. Determination on a larger seale than the HRE, 
of the engineering reliability, in a reactor system, of 
both the conventional and relatively unconventional 
materials and components, including the reactor 
vessel and the zirconium alloy core tank; 

2. Testing and demonstration of products for 
continuous chemical processing to remove reactor 
products; 

3. Demonstration of the feasibility of the system as 
an operating power reactor, 


It was necessary to design and build a reactor of 
substantial power output to accomplish these objec- 
tives within the confines of a definite construction 
schedule, and yet retain the flexibility, replaceability 
and moderate cost of an experimental system. For 
these and other reasons, it was determined that the 
reactor should have an operating heat output of 5 
megawatts with a possible maximum of 10 megawatts, 
a specific power of 17 kw per liter, a core diameter of 
32 in., a blanket (fluid) thickness of 14 in., a fuel outlet 
temperature of 300° C, and an operating pressure of 
2000 psi 

The reactor vessel assembly is shown in Fig. | 
The 32-in. diam core vessel was fabricated from °/ j¢- 
and */gin, thick plates of Zircaloy-2, a zirconium-tin 
alloy containing small amounts of Fe, Ni and Cr 
The core tank fits approximately concentrically within 
the 60-in. ID pressure vessel, which is the main con- 
tainer for the 2000 psi operating pressure. ‘This vessel 
is made of 4-in. thick carbon steel hemispheres (SA 
212, grade B, manufactured to SA 300 practice), 
internally clad with a 0.4-in, thick layer of Type 347 
stainless steel. The entire pressure vessel assembly is 
further contained within a 1'/:in. thick Type 304 
stainless steel spherical blast shield, spaced | in. from 
the pressure vessel outer wall. The blast shield is a 
safety device intended to stop fragments in the im- 
probable event of a sudden brittle failure of the pres- 
sure vessel, An aqueous solution of uranyl sulfate is 
circulated through the core vessel, through an external 
heat exchanger where steam is generated, through a 
pump and back to the core. Heavy water is circulated 
similarly through the annular space between the two 
vessels. This space is called the “blanket” space 
although the heavy water serves to reflect neutrons to 
the core 

It is not intended in this presentation to describe the 
fabrication of the entire assembly in comprehensive 
detail. Rather, the major objective will be to cover 
those problems which are of a special nature occasioned 
by the unusual requirements of design and application. 
These include: 

1. Selection of materials of construction for the 

pressure vessel 
2. Fabrication of the heads and nozzles and flanged 
end connections to the pressure vessel; 
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3. Development of the closure joint weld for joining 
the hemispherical halves of the pressure vessel 
shell ; 

4. Fabrication of the blast shield; 


5. Fabrication of the Zircaloy-2 core tank. 


Pressure Vessel 
General Considerations 


The design and selection of structural materials for 
the reactor pressure vessel were influenced by the 
conventional requirements normally placed on pressure 
vessels by sound engineering practice, as represented 
by the applicable pressure vessel codes and standards, 
and necessary modifications of conventional design 
practice to accommodate special nuclear and operating 
requirements. We shall not attempt a complete 
justification here of the materials selected for the HRT 
pressure vessel, but some discussion is warranted 
regarding the factors which influenced their selection 

If neutron economy and minimum critical mass were 
the sole governing considerations, the ideal shape of a 
reactor would approach that of a sphere, but other 
conditions will generally dictate some modification of 
this basic shape. In any event, the diameter of a 
reactor vessel will approach the length of the vessel 
much more nearly than, for example, in the case of 
high-pressure chemical plants, where large capacities 
and minimum wall thicknesses of pressure containers 
are generally accomplished by increasing the length, to 
sometimes 100 ft or more, while keeping diameters 
down to a few feet or even inches. In the case of the 
HRT, it was possible to contain the reactor in the 5-ft 
ID spherical vessel, using a Code-approved pressure 
vessel steel, with a 4-in. wall thickness, although even 
this relatively small reactor vessel created some unusual 
fabricating problems. As one contemplates full-scale 
power reactors of several hundred megawatts capacity, 
the size, particularly the diameter of reactors, will soon 
require wall thicknesses and plate sizes which will 
tax, if not exceed, the capabilities of current practice 
in the fabrication of Code-approved pressure vessel 
materials. In addition to the selection of a materia! 
suited to both fabrication and service requirements, 
consideration had to be given to other factors which 
are either unique to reactors or peculiar to highly 


corrosive pressurized systems. 


Radiation Effects 

The pressure vessel of the HRT will be subjected to a 
rather intense fast neutron irradiation. It is known 
that such irradiation can, under certain circumstances, 
produce significant changes in the properties of some 
structural materials, but it should be emphasized that 
there is no certainty that such changes will necessarily 
occur to a damaging extent under all conditions of 
Among these changes are increases 
strength, 


reactor operation. 
in hardness, tensile strength and yield 
decrease in tensile ductility, and, of particular interest 
in pressure vessel carbon steels, an increase in the 
brittle impact transition temperature, together with a 
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possible decrease in the total impact energy resistance 
(our know ledge 


of radiation damage in structural materials 


at temperatures above this transition 
is at prese nt 
insufficient to permit prediction vith complet 


Con 
fidence, of the ultimate performance of pressure vessel 
such radiation in 


Nevertheless, we 


temperatures, the 


materials subjected to operating 


environments have some reason to 


embrittling 


hope that at operating y 
effects of irradiation will anneal out at a rate such that a 
obtain below the danger 
In the 
data to substantiate such an assumption, it was nece 
the 


possible conditions which might develop, whatever the 


steady state condition will 
limits for a brittle failure absence of | 


Spec 


vessel on basis of the worst 


sary to design the 
opinions on the actual possibility of such an occur 


rence. Actually, one should probably consider the 
selection, design, and operations of the reactor ve e| 
at least in part, as a large-scale experiment to determine 
ronment 


its radiation damage susceptibility in an en 


representing a combination of all the factors existing 


In an operating reactor 
Thermal Stress 

The high intensity of radiation incident on the vesse! 
walls results in generation of an appreciable quantity of 
heat within the wall. Conduction of the heat to the 
surfaces of the plate develops temperature gradients in 
the wall. The conductivity of carbon steel is approxi 
mately twice that of stainless steel and hence thermal 
stresses would he roughly half as great in carbon stee!] 
For this reason, carbon steel was preferable as the main 


structural material 
Materials 
As a 


a moderately 


consideration 


was selected for the principal 


result of the above and othe 


high-strength carbon steel, SA 
Grade B, firebox quality 
vesse| On the 


structural component of the “ASSUmMp 


tion-—which may or may not be correct that it should 
take longer to accomplish dangerous embrittlement of a 
steel with a lower transition temperature than if thi 
transition temperature were higher, it wa 
that the SA 212 material be made to fine grain SA 300 


The plate thicknes in., 


vessel, was in excess of that for which the 


stipulated 
practice required for the 
steelmaker 
would guarantee the SA 300 low temperature impact 
values, but the final material actually did meet these 
The 


against 


test requirements arbon steel pressure shell is 


protected internally corrosion by a 0.4-in 


stainless steel 


the 


minimum thickness layer of Type 347 
clad to the 


The cladding, although produced 


integrally base metal in process of 
making the plate 
to a customer specification, is essentially equivalent to 
SA 167, 18.00; 


content and meeting a 0.0020 in 


requiring &@ minimum of chromium 


mo. maximum boiling 


nitric acid test corrosion rate in the sensitized condition 


Forming of Hemispheres 
the size and heads, a 


‘| he 


F and partially formed 


Because of thickness of the 


combination of forming practices Wu required 
clad plates were heated to 2050 
by pressing. Because of limited die size, this pressing 


OcToBerR 1956 Bledsoe, et al 


lor 


Fig. 2 


stand 


Fabrication of vessel showing temporary rings and 


operation iffected only the center portion ol the plate 
reheated to 2050° F 


and tran ferred to i 1) lig 


These partially hormed | ere 


in Which forming 


tarted at 1950° F and continued do to 1450 IF, ut 
vhich pot the head ere reheated nd the Spinning 
continued, three evele beg reg el to complete the 


forming The finished formed head vere reflecto 
coped to determine ontinuity of the bond and to 
check the thickne of the head The heads, after 


forming, were annealed at 1950° FP, held | hr per inch of 
thickness, air cooled, annealed (normalized) at 1600 to 
1650° IF, held for | hr per inch of thickness, and again 
ir cooled he tensile strengths of the base metal and 
of the cladding after this forming and heat treatment, 


hear strength of 


vere approximately (3,000 p the 


the hond Viis het 


Flanges and Connections 


Che SLX nozzle remiorcement made ol SA 212, 
(;rade B, firebox quality stec forged by the fabricator 
The various flange transition piece rings and caps, 
vith thre vhich connect with the 
nterior of the vess« ire Type 347 austenitic stainless 


ter | forging contorming to the che michi 


of the ve 


requirements 


el lining Phe nozzle pipes are of seamless 
hip ilso of the modified 
dsthe 


ubstantiall the 


nodified 


austenitic staimle teel tul 


347 compo iol elbow nozzle 


material 
stee] 


pipe fitting is ol ime type 


447 


element 


sellows pipes are of tainless 


and the bellow 


and tangent 
stce] sheet 


seamless tubing 


bands are of modified lype 347 staink 


All of the materials for the blanket outlet baffle assembly 


ire made from modified Type 347 stainless steel bar 
J 


and forging 
Fabrication of Heads and Nozzle Attachments 


Temporary support rings and pads, as shown in Fig 


2 were welded to each head to permit handling during 


V easel 


i 


MACHINED 


SHEAR RING OUTLINE OF 


WELD DEPOSIT 


NOZZLE 


SECTION THRU END OF NOZZLE 
WHICH |S INSERTEO INTO SHELL 


Fig. 3. Sketch of nozzle shear ring weld build-up 


the fabrication of the vessel. Necessary surfaces were 
machined for reference purposes to permit location of 
the various joints, nozzles and flange faces. Nozzle 
openings were laid and drilled. The appropriate 
shell surfaces and nozzle reinforcement pads were ma- 
chined for welding. The pads were then welded to 
the heads, after which the heads were stress relieved at 
075° F for 16 br 
lower than normal practice, but is within permissible 
The lower temperature was 


This stress-relief anneal is somewhat 


limits set by the Code 
used to minimize the possibility of sensitization of the 
stainless steel in the vicinity of the nozzle openings 
Corrosion tests indicated that this treatment does not 
impair resistance of the stainless steel to general cor- 
rosion or to intergranular attack 

The joint face of each head and the face of the tempo- 
rary support ring were remachined and all nozzle open- 
ings were bored and grooved to receive the nozzle pipes 
The reinforcement pads were then finish faced, The 
stainless steel flanged nozzles which had been purchased 
as rough machined forgings were then premachined for 
assembly in the shell. The holes for pipe connections 
were located and drilled and the prepared ends of the 
pipe connections were inserted and welded into place 
The pipe connections were then drilled to depth and 
size, The plain nozzles were cut from pipe, and shear 
rings, shown in Fig. 3, were built up by welding on the 
outside of the nozzles. The nozzles were then ma- 
chined for assembly into the shell. The various nozzle, 
pipe and bellows assembly connections were then welded 
into place In the welding of the stainless steel, the 
inert-gas-shielded tungsten-are process was used on all 
weld surfaces which were to be in contact with the cor- 
rosive process fluid. Where this surface was the root 
pass of a weld, a preplaced consumable insert was used 
Where the face of the weld was to be in contact with 
process fluid, the final '’, in. or more of weld metal was 
deposited by the tungsten-are method. The manual 
metallic “are process, Using covered electrodes, Was em- 
ployed in all other parts of pressure joints and through- 
out all the joints in certain of the nonpressure carrying 
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parts. The root insert and the bare filler wire con- 
formed to A 371-53T, ER 347. Coated electrodes for 
the manual metallic-are process conformed to A298 
ST, class £347-15, with a minimum chrome-nicke! 
ratio of 1.9 specified for the weld deposit. In cases 
where stainless steel and carbon steel were welded to 
each other, covered electrodes conforming to MIL-F- 
16715A (Ships), Type MIL-310-15 were used. In the 
tungsten inert-gas process, the welding current was d- 
straight polarity, and d-c reverse polarity was used for 
the manual metallic-are process. Inert gas protection 
of the internal surfaces of the stainless steel welds was 
provided in all cases prior to and during the welding 
operations. No preheat or postheat was used, and the 
interpass temperature was kept below 200° F. Joint 
details and bead sequence are as shown in Fig. 4. Thos 
involving joints between carbon steel and stainless 
steel in nozzles and cladding, are as shown in Fig. 5 
All joints were inspected visually prior to welding, and 
each completed root bead was examined visually unde: 
20 power magnification. A liquid dye-penetrant in- 
spection was used on the inside and outside of all! 
finished welds after any required grinding or machining 
All dye-indicated defects were repaired by grinding or 
chipping and rewelding. Wherever possible, all joints 
in pressure-carrying parts were subjected to complete 
radiographic inspection in accordance with the tech- 
niques of UW-51 of the Code. This was done after the 
first three beads deposited in the root of the joint and 
also on completion of the welding and machining or 
grinding of the joints. No radiographic defects of any 
sort were permitted in the first three beads of any joint, 
and the completed welds were required to have no 
porosity, slag or other inclusions greater than size 
medium or in excess of half the amounts permitted by 
the applicable Code porosity chart. 

(fter the installation of the various nozzles, bellows 
assembly, purging baffle and blanket outlet baffle, the 
Zircaloy-2 core tank, whose fabrication will be men- 
tioned briefly later, was positioned in the outlet head, 
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Fig. 4 Welding data for 347 stainless steel 
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Fig. 5 Welding data for dissimilar metal joints at nozzles 
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Fig. 6 Assembly of core vessel and pressure vessel during 
fabrication of the homogeneous reactor test unit 
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Fig. 7 Weld-joint preparation for vessel closure 


supported, and the inlet shell was posi 


fastened so that a Teli 


appropriats 


and mechanically 


tioned 
spacing was maintained between the two heads of the 


weld nose preparation. The entire vessel was then 
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closure welding 


joint 


segment 


vessel 


Fig. 9 Pressure 
sequence 


placed in the horizontal position, and both ends of the 


core tank were aligne d concentric with the bores of the 
on the head Ihe 
velded to the core 
velding of Zircaloy-2 


on the 


fixed flanges re tank outlet flange 
ing the methods 


After 


were separated, 


vas then tank u 


mentioned later for the 


completion of thi operat head 


the core tank wa posit oned in its normal relationship 
vith the 


reassembled in piace big The t 


outlet baffle was 
head 


outlet head, and the blanket 
were then 
embled with the insert strip in place for final closure 
joint welding 

urface of the closure 


t had to be ade 


Since the inne! joint Was in 


iccessible, all welding on me from the out 


ide The first pi involved inert-¢g hielded tung- 


ten-are fusion of the preplaced Type IR 347, A371 

53'T insert The weld joint preparation was as shown 
in Fig. 7 Che bead sequence used the procedure 
qualification lig. 8, was essentially that used in the 
actual welding of the vessel ith the joint divided into 


big The first lep if olved tack welding 


egments 


the 347 imsert to one of the he pheres The 
hemispheres were then assembled and the insert tack 
velded to the other hemisphere hout rotating the 


led ert i No 
Thie 


Case] The wel 


nspected and followed with the second bead 


Reactor V easel 


Fig. 8 Closure joint bead sequence 
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was repeated in block No. 2, joining the beads in block 
No. 1. The third weld bead followed in blocks | and 2 
This procedure was repeated in the successive blocks of 
the diagram, with the vessel rotated so all welding was 
done from the top. In the subsequent welding, the 
same sequence was followed, the vessel being rotated 
after completion of each layer. When the 347 weld de- 
posit was within '/ in. of the base metal cladding inter- 
face (passes 5 and 6), two layers or more of Type 308L 
electrode were deposited to build the deposit up to the 
interface. All indicated defects at this point were re- 
paired. Then followed two layers (passes 12 through 
23) of covered Armco iron electrode, using small stringer 
beads and low amperage. The joint was then com- 
pleted with E-7016 electrode, stopping at half the depth 
of the groove for intermediate stress relief 

For the tungsten inert-gas process, d-c straight polar- 
ity was used. Direct-current reversed polarity was 
used for the manual metallic-are covered-electrode proc- 


Fig. 10 Arrangement of equipment during intermediate ess. Particular care was exercised in making the 
stress relief of closure joint in pressure vessel transition layers to insure a minimum dilution of the 
Armeo iron with the stainless steel. The inner surface 
of the weld was protected against oxidation by an inert 
gas during the welding of the root bead and the next 
two succeeding layers. No preheat was used during 
the welding of the stainless portion of the joint. The 
base metal was maintained at not less than 150° F dur- 
ing welding of the carbon steel, with the Armco iron 
weld deposit considered a part of the carbon steel por- 
tion of the joint. The interpass temperature did not 
exceed 200° F during the stainless steel welding, and 
was not less than 150° F while welding the carbon steel 
portion 

The stress relief at mid-point of the weld, involved 
local induction heating of a band approximately 20 in 
wide, including the welding groove. The heat was 
applied at a rate not over 80° F per hour, to a tempera- 
ture of 975 + 25° F, and this temperature was main- 
tained for 10 hr. Figure 10 shows this operation. 
The base metal and weld were then allowed to coo! at a 
rate not in excess of 100° F per hour. The base meta! 
outside the heated band was protected from severe 


temperature gradients by thermal insulation during 
Fig. 11 HRT reflector vessel annealing closure weld stress relieving. Throughout this stress relieving the 
zirconium core tank was kept cool by filling with tap 
water and maintaining a small flow through it. The 
pressure vessel itself was filled with inert gas during the 
stress relief operation, to protect the stainless cladding 
from oxidation. 

After completion of the closure joint weld and radio- 
graphic inspection, the weld and adjacent metal were 
given a similar stress relief, except that temporary 
structural encumbrances were removed in the final 
stress relief, and the holding time at 975° F was in- 
creased to 25 hr. This is shown in Fig. 11 


The joint was inspected visually prior to welding, 
and visual inspection was maintained throughout the 
welding operations. Completed root beads were ex- 


amined under 20 power magnification. Magnetic in- 


Fig. 12 Macroetch section qualification test joint spections of the welds and base metal were made period- 
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Fig. 13 Pressure vessel closure joint procedure qualification 
test hardness survey 


ically throughout and after completion of the welding 
Radiography was employed after the completion of the 
first three stainless steel passes, after the completion of 
all stainless steel welds, and after completion of the 


joint The radiation source, cobalt-60. uv 


located in the center of the sphere, inside the core tank 


closure 


and the film to be exposed wi placed on the outside of 
the vessel or in the we groove The first three tau 
less steel passes were required to meet the same porosity 


free standards indicated pre ously Sub equent radio 


graphs were required Lo sho V no cri ks and nO Porosity 
or inclusions larger than size medium or more than half 
the amount allowable in the appropriate porosity 
charts of the Code The completed closure joint 
ultrasonicalls inspected before and after the final stre 
relieving operation 

Figure 12 shows a macro-etched section of the qual 
fication test joint. Figure 13 shows a Brinell hardne 
traverse of the section 

After final stress relief, the outlet and inlet 


vessel, all nozzles were 


were assembled on the pressure 
interconnected and a hydrostatic st pl 1000 
psi was held for one hour, Fig. 14 
subjected to a helium leak test 

The vessel was independently inspected by an In 
surance Company Code inspector and stamped with the 


Unfired Pressure Vessel Code symbol! 


Blast Shield Fabrication 


The blast shield shell was fabricated into two hemis 


pheres by forming and welding plate segments as shown 
in Fig. 15 
and one center disk, formed from 1*/s-in. thick SA 240 
plate, Grade 8, Type 304 stainless ste The top 


Each hemisphere consists of 6 segment 


hemisphere was cut into three segments, and the entire 


shield was then assembled around the pressure vessel 
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Fig. 14 Homogeneous reactor test reflector vessel before 
installation of blast shield 
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Fig. 15 Sketch of blast shield 
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Fig. 16 HRT reactor assembly loading for shipment 


of the blast shield, the cooling coils were wrapped 
around the blast shield, tacked in place and welded to 
the headers. After preliminary hydrostatic testing, 
the full attachment welds were made between the coils 
and blast shield. ‘The completed pressure vessel, with 
blast shield and cooling coils attached, is shown in Fig. 
16. 

Zircaloy-2 Core Tank 


The fabrication of the 32-in. diam Zirealoy-2 core 


90° CONE 


tank has been described previously’ in some detail, and 
only a brief description of the tank and welding tech- 
niques will be included here. The performance of this 
zirconium alloy core tank is one of the major experi- 
mental unknowns to be determined in the operation of 
the HRT 


vessel of this material in a comparable environment and 


There has been no prior experience with a 


the schedule for completion of the reactor did not per- 
mit prior experimental evaluation of all the metallurgi- 
cal, corrosion and engineering factors involved in de- 
termining the adequacy of this material for the core 
Consequently, it is entirely possible that substantial 
modifications or substitutions may have to be made in 
the core tank in the course of the homogeneous reactor 
development program 

The vessel was fabricated from 4- and 
Zircaloy-2 plate, formed and welded as shown in Fig 
17. Zirealoy-2 is a zirconium alloy containing ap- 


tin and smaller quantities of iron, 


proximately 1'/, 
nickel and chromium. 


welding problems involved, in that complete shielding 


It is similar to titanium in the 


in a high purity inert atmosphere is required to achieve 
a reasonably ductile weld, free from interstitial con- 
tamination by oxygen, nitrogen, hydrogen or carbon 
Considerable care had to be exercised in forming the 
plates to avoid contamination as well as to achieve a 
metallurgical structure combining strength with reason- 
able ductility. The forming was carried out at temper- 
atures in the alpha range, and the formed sections 
were given a stress-relief and recrystallization anneal at 
about 1200° F. 
the use of the inert-gas-shielded tungsten-are method, 


The welding was accomplished by 


using helium as the primary torch gas, and a specially 
designed external trailing shield contoured for each 
joint, with provision for introducing filler metal through 
a quartz glass viewing window. All the operations 
were made as nearly mechanical as possible, the work 
being moved under the shield and torch during welding 
using a machine carriage or a weld positioner, as ap- 
propriate. Shielding gases were introduced into the 
shield through a diffusion chamber and distributing 
tubes. This is shown in Fig. 18. The root passes of 
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Fig. 18 Side-top view showing arrangement fe~ making 
seam welds of 30° cone section of core tank. Note end 
tabs and completed weld 
all Zirealoy-2 weld joints were made using preplaced 
consumable inserts Filler metal was added in all sub 
sequent passes All joints in the Zircaloy-2 were radio 
graphed 
Despite the high operating pressure of the system 
the differential Pressure ACTOSS the core tank wall is nor 
mally balanced, However, the core was designed to with Fig. 19 Core vessel for homogeneous reactor test fabri- 
stand a pressure differential external or internal of not cated entirely of zircaloy-2 material 


over 300 psi in the event of fluctuations due to unusual 


operating conditions at temperature The core ha Reference 
been pressure tested at 770 psi at room temperature Ene 
The completed core is shown in Fig. 19 Gall, ent, A Pilot 
The completed reactor vessel assembly has been de 
livered to Oak Ridge where it is being installed in the SU" | >. ieee 
DISCUSSION BY ROBERT J. KELLER 
I would like to take this opportunity to co gratulate advances uch as deseribed ¢ 0 be made by care 
the authors on the excellent manner in whi h this paper ful planning of the project iding design election 
Was prepared and presented of material and welding proc wid by rigid super 
l believe this paper clearly illustrates that engineering vision of the execution of t] p 
Robert J. Beller is a Wis Personne olved the labrication ol 
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this project must have been faced with a number of 
the start of their work. However, by 
engineering principles which 


unknowns at 
application of sound 
included selection of materials which were satisfactory 
for both product and fabrication, selection of welding 
processes which reflected the latest and best techniques, 
as well as using a design which was conducive to good 
welding practice, they were able to complete this reactor 
within the confines of their original objectives, which 
were namely, conformation to a definite construction 
schedule, retention of flexibility and replaceability in 
their design, and the achievement of a moderate cost 
of an experimental system. 

One item of particular interest was the welding pro- 
cedure used in the closure welds of the pressure vessel, 
which was 4-in. Type 347 stainless clad on 4-in. thick 
Type A-212 steel, where a weld was made in which the 
welding was done from one side only, using two welding 
processes and four types of welding electrodes in the 
same groove 

Their procedure for welding this 
heavy-walled plate from one side, by using the consum- 
able type chill with tungsten are, followed by manual 
welding of the next layers with Type 347 electrodes until 
the weld was close to the top of the cladding, then two 


stainless-clad 


layers of low-carbon Type 308 electrodes, followed by 
layers of Armco iron deposits and completion of the 
joint with 7016 electrodes, is a relatively new procedure 
of welding. I believe that it would be of interest to 
the general public to learn of the exact testing procedure 
which was used by the authors to qualify their pro- 
cedure and, if possible, to make known the results of the 
various tests conducted in the qualification of this pro- 
cedure. 

It would also be of interest to know the reason for the 
use of the standard stainless steel backing which was 
used in the construction of the blast shield instead of 
using a consumable chill, such as was used for the pres- 
sure vessel fabrication. 

I believe it would also be of interest to learn of any 
difficulties which might have been encountered in the 
fabrication of this reactor, especially in respect to any 
repairs which might have been required in the welds, 
and whether repair welding in the dissimilar materials 
used presented any problem. 

I am sure this paper is of interest to a great number of 
people who have the problem of fabricating articles 
from dissimilar materials, and I would again like to 
compliment the authors of this paper on a job well 


done. 


AUTHOR'S REPLY 


The authors are indebted to Mr. Keller for providing 
an opportunity to further develop an interesting phase 
of the work done during development of the proce- 
dures necessary to fabricate the subject reactor, since 
enlargement of this topie did not seem proper in the 
paper, 

The closure joint was qualified in accordance with 
ASME Code, using materials which met the require- 
ments of the code specifications. The desire to so 
qualify the joint imposed the large problem of obtaining 
an austenitic-ferritic transition zone in the weld which 
would be sufficiently ductile to pass the bend test 
requirements, since tensile requirements would be no 
problem. 

For this reason, the criterion used throughout the 
development work on the closure joint was the relative 
ability of the various experimental techniques to pro- 
duce acceptable bend tests in the transition area. 

The use of extra low-carbon ferritic electrodes in the 
transition layer, while new, was not original. It was 
found to be extremely difficult to hold dilution in the 
first layer of ferritie weld to an acceptably low level 
until a buffer layer of low-carbon 18-8 was used over the 
Type 347 deposit 

This expedient, combined with the use of low cur- 
rent density on the Armco iron electrodes and a tech- 


nique which consisted of welding small stringer beads 


at high travel speed, was found to provide a better 
answer to the problem than any of the five or six other 
methods conceived originally. 
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It was found that a transition zone which was free 
from fissures in the Armco deposit and in which the 
stress-relieved hardness did not 300 Brinell 
readily without tearing. With these 
criteria established, a great many experimental joints 


exceed 
would bend 
were welded acceptably before formal qualification was 
attempted, 

This technique is not recommended for general! pro- 
duction use since it requires an exacting degree of super- 
vision, welder training and, chiefly, welder skill 

In reply to Mr. Keller’s question as to why a backing 
strap was used on the closure joint in the stainless 
blast shield in preference to the consumable insert, 
we may say that the insert was never considered for this 
joint. The smoothness afforded by the insert was not 
required in this joint, since there were neither flow nor 
corrosion considerations on the blast shield. 

The further question regarding difficulties encoun- 
tered in the fabrication of the reactor can only be 
answered by saying there were none. The entire proj- 
ect was considered experimental and was handled as 
such rather than in a general production manner, i.e., 
there was constant supervision of every phase of every 
operation by a qualified engineer. The difficulties 
came before the fabrication started and, because of 
them, problems on the job were minimized. However, 
the prospect of making a repair in the closure joint was 
foreseen and such a repair was made experimentally 
with success but the need did not arise to use this 
technique on the actual closure joint. 
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Making end plate to dummy fuel channel weld 


FUSION WELDING 
ZIRCONIUM 

FOR A 

NUCLEAR REACTOR 


Tooling and lechniques developed 


lo permil the welding of 


large zirconium assemblies 


on a production basts 


By BRUCE L. BAIRD 


The Reactor 
The Atomics International Division of North American 
Aviation, Ine., is now building a nuclear power reactor 
that will employ liquid sodium as the cooling agent and 
graphite as the moderator. The peak heat load of the 
reactor will be about 20,000 kw, permitting the genera- 
tion of approximately 7500 kw of electricity 

The basic units of the core of the reactor will be 
moderator cells consisting of hexagonal-shaped graphite 
blocks canned in zirconium. Figure | is a photograph 
of a section of graphite used in making up a short 


graphite loaded can section for tensile testing The 


Bruce L. Baird ix Research Engineer, North American Aviat I 

Downe 

Presented at the 1956 AWS National Spring Meeting in Buffalo, N. | , 

oe Fig. | Short graphite moderator 
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Fig. 2 Short moderator assembly (graphite moderator 
enclosed in a welded zirconium can) 
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Fig. 4 Complete moderator cell 


completed can, before testing, is shown in Fig. 2. Figure 


3 is a photograph showing a full-length zirconium 
moderator can shell 

All of the components of a completed moderator cell 
are shown in Fig. 4. In operation, a low-enrichment 
uranium fuel rod will be located in the fuel channel in 
the center of the cell 
uranium will be carried off by circulation of molten 
Secondary heat 


The heat generated by the 


sodium through the fuel channel 


1COS 


generated in the moderator will be carried off by circu- 
lation of sodium between the cells 

The individual moderator cells will be arranged in a 
honeycomb pattern to make up the core of the reactor, 
as illustrated in Fig. 5. A clearance space will be main- 
tained between the cells to allow passages for the flow of 
sodium. Some cells will be scalloped at one or more 
corners. Control and safety elements will extend down- 
ward into the channels formed by the scalloped corners 
of three adjacent cells. 

Zirconium—tts Use and Limitations in Reactors 

Zirconium was selected for use in the reactor because 
of its good corrosion resistance, good high-temperature 
strength and low absorption cross section for thermal 
neutrons 

The use of this metal, however, brought about the 
problem of coping with its instability during welding 
Heretofore almost all successful welding on zirconium 
had been accomplished in an isolated atmosphere box 
This technique restricted the use of zirconium to as- 
sermblies relatively small in size. 

In building the sodium graphite reactor, it was neces- 
sary to develop the tooling and techniques that would 
permit the welding of large zirconium assemblies on a 
production basis. This paper contains a review of the 
conclusions drawn from the welding development pro- 
gram which made this possible. 

Zirconium——General Information on the Metal 

Though rarely found in the free state, zirconium is a 
It ranks eleventh in the list of ele- 


ments in the earth’s crust, being more abundant than 


common element 


such elements as copper, lead, nickel, and zinc. In the 
pure state it is a metal exhibiting good ductility. It 
combines, however, very readily with oxygen and nitro- 
gen, and in so doing becomes hard and brittle. It is a 
sister metal to titanium. Many of the physical and 
chemical properties of both metals, which affect welda- 
bility, are similar or identical. 

Commercially pure zirconium has an ultimate tensile 
strength and hardness about 20 per cent greater than 
low-carbon steel 

The metallurgical, physical and mechanical proper- 
ties of as-rolled zirconium vary greatly with the purity 


Fig. 5 Reactor core arrangement 


: Fig. 3. Full-length zirconium moderator can shell 
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of the metal. The as-welded properties vary likewise 


The properties of the weld are influenced by three fac- 


tors; the original purity of the ingot (especially with 
regard to oxygen, nitrogen, and hydroge1 
amount of contamination introduced in rolling the in 
got, and the amount of contamination introduced during 


welding 


Preproduction Research and 
Development Program 


Sefore zirconium assemblies of the reactor went into 
produc tion, a pilot run tor converting ingot to sheet was 
made and a two-phase program ot welding research and 
development was completed The first phase of the 
welding program involved the making and testing of 
welds simulating all moderator can joints his in 
cluded manual butt, stud, and corner welds, and auto- 
matic butt welds. Based on the results of these tests 
recommended welding techniques and standards of 
weld acceptability were determined, and sper ifications 
governing moderator can welding were written. The 
second phase involved the manufacture and testing of 


pilot assemblies, as a check on the conclusions drawn 


from the initial phase, and as a check on the specifica 
tions 

It was the goal of Phase | of the investigation to de 
velop procedures and techniques which would yield 
welds with physical and mechanical properties ap 
proaching those of base metal This required that 
hardening, due to contamination by atmospheric gases 
during welding, be held to an absolute minimum 

\ major task in developing these procedures was the 
evaluation of speculation, based on theory and hypothe- 
sis, about the significance of such characteristics as the 
color of the weld The importance of the color was 
evaluated in the initial stages of Phase | by a study of 
published results of research on the characteristics and 
composition of zirconium heated in ail ind re-evalu 
ated in later stages by running actual mechanical test 
on welds of various colors Most of the speculation 
could not be substantiated by tests: therefore. as time 
progressed it became apparent that, employing the 
correct tooling and welding technique mn conyunetion 
with the inert-gas-shielded nonconsumable-electrode 
welding proce large zirconium components could be 
successfully welded on a production ba 

All of the welds discussed in thi paper were made on 
sheet material that was rolled from ingots of 99.807 


pure, hafnium-free zirconium. The introduction of 


purities in the course of cor erting the ingots to sheet 
was maintained below a certain maximum level corre 
lated to a maximum allowable urface hardin ilter 
rolling The maximum allowable hardine lor ma 


terial to be used for the fabrication of reactor compo 
Viaterial used for 


preproduction experimental test weld ere light 


nents was set at Rockwell A 55.5 


harder, averaging about Rs 57.5 Iwo additiona uy 


nificant properties of the test weld material were an ulti 


mate tensile strength of about 72,000 psi, and a mini 
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elding 


Fig. 6 Automatic welding fixture 


mum bend radius of about 2.5 times the material thick- 
ness. It should be remembered that data collected from 
welds made on this material would not neces surily cor- 
relate with data collected fror velds made on zireonitim 


of a different purity 


Phase 1 of Preproduction Program 
Requirements 

It was required of Phase | of the preproduction in- 
vestigation that the following items be determined 

1. The are welding process to be selected for welding 
the moderator can 

y 4 rhe detailed requirements of the seleeted process 
uch as type and magnitude of weld current, inert-gas 
flow rate, arc 

3. The jigs 


ment required 


voltage peed ete 


fixture and accessory welding equip 
u 


| The requirement ol acceptal veld such 
shape and color, maximum allowable porosity, hard- 
ness, ultimate tensile trength, and minimum bend 
radiu 


5 The shrinkage characteristics of the welds 


() The clearance required betwee rhon and zir- 
to pre ent carbon piel ip a enil ritthement itt 
velding the can ends « yraphite loaded cen shells 

7 The amount the iid ork hh rden Wore 
pu wert peened 


Selection of Welding Process 


Present weld) technolog ection of only 
two processes for making th elds on the moderator 
Chi The ‘ ere the i ‘ 
ble electrode inert-g meted The non- 
consumable tiungst pro elected be- 
cause ol an a of re data clds made by 
this proce on mint hy 
and magnesium ancl bn ea source of consumable 
zirconium electrode mates Hable 
Equipment 

Utilizing experience gained p on welding 
titaniun ve nd built for 
making the longitud ‘ he moderator 
Cal Phe fixture how! hig. 6, emp reworked 
gun barrel and support and chill | contains a grooved 


ol Zirconium 


Fig. 7 Trailer gas cup 


copper backing bar mounted on the top of the gun 
barrel. Holes were drilled along the centerline of the 
backing groove to permit the introduction of an inert 
gas to the bottom side of the weld. Pneumatically 
operated hold-<dlown fingers were used to maintain 
firm, uniform contact between the material to be 
welded and the backing bar 

This jig was used in making all of the preproduction 
automatic test welds in addition to the longitudinal 
seam welds on the development and production modera- 
tor cans 
top of all automatic welds by delivering the gas to the 


Inert-gas coverage was maintained over the 


weld zone through a trailer cup of the shape illustrated 
in Fig 7 

No method of chill was used for making the manual 
test welds or the manual welds on the development 
moderator cans. With the exception of one particular 


group of manual test welds (discussed in the following 


Fig. 9 Restrained bend test specimen 
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Fig. 8 Controlled atmosphere chamber 


paragraph) inert gas was delivered to the top side of the 
weld through a standard '/;-in. I.D. inert-are torch 
nozzle. When used on the manual welds, backing gas 
(for weld root coverage) was either directed from a ') »- 
in, 1.D. tube to the under side of the molten puddle by 
a welder’s helper or was maintained on the under side 
of the joint by an enclosure of one sort or another 

One group of manual test welds was made in the inert- 
gas-filled chamber shown in Fig. 8. It can be con- 
sidered that these welds received an amount of inert- 
gas shielding approaching the maximum obtainable 
Three complete purges of the atmosphere were made 
with inert gas prior to welding, and the gas pressure 
was maintained at 3 lb in excess of atmospheric, during 
welding. 

A selenium rectified, three-phase, saturable reactor- 
controlled transformer with a remote-control current 
selector and a high-frequency starter was used as a 
source of welding power for both manual and automatic: 
d-c welds. To avoid excessive heat concentration at the 
tungsten electrode, only straight polarity current was 
used. A-c welds were made using a balanced wave 
transformer type welder as a source of power 


Tests Made During Phase | 


\ number of tests were made during Phase | of the 


preproduction investigation. To determine (a) required 


inert gas coverage, (b) if color could be depended upon 
as a criterion for judging whether or not a weld had been 
hardened excessively, (c) acceptable and rejectable weld 
colors, (d) acceptable and rejectable weld contours and 
(e) if porosity could be introduced in a weld by inadequate 
gas coverage, the following welds were made (1) 
manual butt welds made with and without backing gas, 
(2) manual butt welds made in an inert-gas-filled cham- 


ber (see lead photograph), (3) automatic butt welds 
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made at a constant travel speed while shielding gas flow 
was varied in increments. These three types of weld 
were examined visually for color and contour, and were 
hardness, tensile, restrained bend (see Fig. 9), and mini- 


mum bend radius tested. In addition, they were iz 


spected radiographically 

To determine the relative merits of the use of alter- 
nating or direct welding current, automatic a-c and d-c 
butt welds utilizing various weld settings were made and 
tensile, minimum bend radius, and hardness tested 
Welds of both types were radiographically inspected 

To determine weld settings (1.e current voltage 
travel speed, etc.) and techniques which would yield 
optimum manual and automatic welds, and to determine 
the mechanical properties of these optimum welds, 
automatic butt and manual butt, stud and corner welds 
were made. These welds were tensile, hardness, mini- 
mum bend radius and restrained bend tested 

To determine limitations on weld porosity and to de 
termine acceptable and rejectable porosity standards 
hardness, tensile and minimum bend radius tests of 
porosity-free automatic butt welds were compared with 
these same tests on welds containing light scattered 
porosity 

To collect data on required preweld cleaning tech 
niques, radiographs of automatic butt welds cleaned 
by various degrees by various methods were studied 

To determine if porosity could be removed by re 
fusing the weld nugget, multipass automatic butt welds 
were made and radiographed between Passes rhe 
radiographs were then compared 

To determine weld shrinkage, pre- and postweld di 
mensional checks were made on weldments containing 
butt welds made by both the automatic and manual 
processes 

To determine the required amount of clearance be 
tween carbon and weld joints, manual butt welds were 
made in direct contact with carbon and with '/y»-in 
clearance between carbon and weld. These welds were 
hardness, tensile and minimum bend radius tested. In 
addition they were radiographed and analyzed for car 
bon content 

To determine the effect of peening, hardness, tensile 
and minimum bend radius tests were made on auto 
matic butt welds before and after severe working with a 


planishing hammer 


Conclusions Drawn from Phase | Tests 

The following significant conclusions were drawn from 
the data collected in Phase |} 

1. Welds having mechanical properties equal to or 
better than base metal can be successfully made. Using 
the right combination of chill and inert gas coverage, 
welds softer and more ductile than base metal can be 
made. Welds made on zirconium of equal purity to the 
metal used in this investigation do not show a tendency 
to age embrittle under restrained bend testing 

2 {utomatic butt welds on 0.035-in. thick material, 


free from discoloration, with no undercutting, 100% 


* Evenly distributed pores no larger in size than 0.010 it 
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penetration and less than 0.005-in. sag can be made 
using the weld fixture shown in Fig. 6, direct current and 
Identical alternating cur- 
rent welds can be made on the weld fixture only at 


travel speeds of 4-32 ipm 


speeds of 4-6 ipm, since it is necessary to hold alternat- 
ing currents to .o)*° values to avoid fusing the tungsten 
electrode. (DC was selected over ac for making the 
moderator can welds because of its greater versatility. 
Mechanical tests showed no significant difference in the 
mechanical properties of a-c and d-c welds. ) 

3. Zirconium, from the standpoint of the welder, is 
an easy material to weld, provided the correct combina- 


When the 


correct welding technique is employed, the molten 


tion of chill and inert-gas shielding is used 


metal flows easily and shows little tendency to crack in 
the course of cooling 

1. Cooling rate (as controlled primarily by chill) is 
a highly significant factor in minimizing contamination 
of the weld by oxygen and nitrogen, but has no direct 
effect on the metallurgical structure of the weld de- 
posit (pure zirconium has two allotropic forms but 
transformation cannot be suppressed by cooling rate), 

5. The presence of discoloration, of certain types, on 
the surface of the weld does not necessarily indicate that 
oxygen or nitrogen ha penne trated into the body of the 
weld. It does not necessarily indicate that the duc- 
tility or hardness of the weld has been adversely af- 
fected by excessive oxygen or nitrogen contamination 
Color cannot be depended upon as an absolute criterion 
for judging whether or not a weld had hardened exces- 
sively. Excessive hardening can occur although neither 
discoloration nor porosity are present on and in the 
weld tockwell hardness surveys of welds of different 
colors, made under different conditions, demonstrate the 


limitations of using color as an absolute standard of ac- 


ceptability. Neither visual nor X-ray examination, nor 
a combination of both, are sufficient to indicate that 
hardening of a weld has not occurred, To insure against 
hardening, sample welds must be hardness tested and, 
when required, weld variables must be adjusted ac- 
cordingly 

6. The absence of a metallic luster on the surface of 
the weld deposit indicates that an excessive amount of 
hardening and embrittling due to contamination has 
occurred 

7. Welds completely free from discoloration are 
very difficult to make 

Ss Little or no porosity | introduced in the weld by 
It is likely that all of the oxy- 


without adequate chill 


incomplete gas coverage 
gen and nitrogen which dissolves in the molten weld 
puddle remains combined as zirconium oxide or nitride, 
after solidification. Therefore none is available to pre- 
cipitate out of solution as the weld cool 

9. Fine seattered porosity does not, to a significant 
extent, have an adverse effect on the tensile strength or 
minimum bend radius of the weld 

10. The presence of porosity in the weld indicates 
primarily poor joint cleaning rather than poor inert-gas 
a definite correlation be- 


shielding. Radiographs show 


tween poor weld cleaning and the incidence of porosity 


of Zirconium 


‘ 


Fig. 10 End view showing application of backing gas to 
end plate-to-can shell welds 


be 


Bottom end plate view of first test can assembly 


Although thorough preweld cleaning will reduce poros- 
ity, it will not completely eliminate it. 

11. Porosity can be removed from a weld by re- 
melting the nugget a sufficient number of times to allow 
all of the gases to evolve through the molten puddle 
An excessive number of remeltings, however, can result 
in excessive hardening; but tests on six pass welds in- 
dicated they are softer than base metal 

12. Zirconium shows little tendency to shrink when 
welded 

13 A clearance of '/\ in. between graphite and weld 
is sufficient to insure against carbon pickup and em- 
brittlement 

14 Neither the hardness nor the minimum bend 
radius of welds, made with a combination of chill and 
inert-gas shielding which prevents hardening, can be 
changed by peening. 

After completing Phase 1, specifications outlining re- 
quirements for cleaning, welding, inspection and opera- 
tor certification were written In spite ol the recog- 
nized limitations, acceptable and rejectable weld colors 
were established as indications of the effectiveness of 
inert-gas shielding. (A surface luster was one color re- 
quirement.) Since it was not possible to test production 
parts for hardness to determine if excessive hardening 
had occurred, rather rigid manual and automatic opera- 
tor certification tests were set up. Welds made for 
these tests were examined visually f«r color, luster and 
contour and were tensile, hardness, and minimum bend 
radius tested. In addition, test welds were inspected 
by dye penetrant and radiography. Over and above 
the operator certification requirements, it was re- 
quired that, before starting any group of automatic 
welds that necessitated readjustment or resetting the 
welding variables, a setup certification weld be made 
and tested. The specifications set radiographic inspec- 
tion limitations on maximum pore size, not on the basis 
of mechanical test, but on the basis of an arbitrarily 
selected maximum tolerable reduction in cross section 
The object of limiting the reduction in cross section was 
to prevent premature leakage caused by corrosion 
Phase 2 of Preproduction Program 

In Phase 2 of the preproduction investigation, five 
full length moderator can shells were welded and in- 
spected to the newly written specifications. In addi- 
tion, end welds were made on three full-size graphite 
loaded cans. After completion, these were helium leak 
checked 

Two short graphite-loaded cans were tensile tested as 
a check on the weld joint strength data collected in Phase 
|. The lead photograph on page 1007 shows a corner 
weld being made at the fuel channel of one of the short 
cans. The welder’s helper can be seen directing inert gas 
to the under side of the molten puddle, illustrating the 
teamwork used between welder and helper to insure 
adequate inert-gas coverage 

Figure 10 is a photograph, taken while the short cans 
were being made, illustrating the use of inert backing 
gas on the welds joining the end plates to the can shells 
Gas was passed into the can through the flexible tube 
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in Fig. 11 Top end plate view of first test can assembly : 
— 
‘ 
29 
ae 


Fig. 13 Tensile testing first test can assembly 


shown in the photo blow wa maintamed during 
welding \fter a ten-minute purge, tack weld ere 
made These were followed by the corner weld around 


the periphery of the end plate 

Figures 11 and 12 are illustrations showing, from the 
top and bottom ends re pect ely, the assembly of one 
short tensile test can. The load, on this particular can 
Wis applied to the top end plate and the top ol the 
graphite This Wis accompli hed by ecuring the ter 
sile test grips to the top end plate studs and to the three 
protruding bars attached to the hexagonal plate sea ed 


an Figure 13 is a photograph i] 


on the inside of the 
lustrating the tensile testing of this short can. Load 
were applied in increments, and held while the welds at 
the top and bottom ends were dye penetrant insper ted 
After dye penetrant inspection had revealed no crack 
at a load of 17 times the design load, the can was re 
moved and helium leak tested. No leaks were de 
tected 

In this in 


stance, the loads were applied directly to the studs on 


\ second short can was tensile tested 


the top and bottom end plates as illustrated in Fig. 14 
While the loads were increased in increments, a helium 
leak test was made as shown in Fig. 15. The first leak 
was detected at astud loading of 34 times the design load 
Failures occurred successively at two additional studs 
Figures 16 and 17 are photos showing these failure 
It will be noted from Fig. 17 that the failures ox 
curred in the base metal around the periphery of the 
weld 

Destructive tests were made on the longitudina 
welds of development moderator can These test 
indicated the welds were much harder and much mor 
brittle than the welds made during Phase | 

Additional tests showed conclusively that this dif 
ference in properties was due to a stre reel in alr, 


after forming and before welding. Base metal proper 


Fig. 15 Leak testing under load 


Fig. 16 Failure at 34 times the design load 


Fig. 17 Closeup of stud failures 


OcTORE K 1956 Baird elding ol Zirconium 


4 Fig. 14 Second test can assembly 


ties were completely unaffected by stress relieving, but 
welds made after stress relieving showed an increase in 
minimum bend radius of 100 to 200 percent, over welds 
made during Phase |. Further work showed that 
damaging effects of stress relieving could be eliminated 
by preweld pickling in the proper solution for the 
proper time. 


Production Welds 


With the exception of a small percentage of the 
total work, Phase 2 was completed before production 
welds were commenced. (The over-all schedule forced 
a slight overlap.) 

After each pass on a production weld, visual, dye 
penetrant, and radiographic inspections were made. 
In the first 85 moderator can shells (5100 feet of weld- 
ing), no welds were rejected for color, contour or crack- 
ing. Porosity standards were met in | pass on 21 cans, 
2 passes on 34 cans, 3 passes on 12 cans, 4 passes on 12 


cans, 5 passes on 2 cans, 6 passes on 3 cans and 7 passes 
on | can. 

Six hundred feet of butt joint were vacuum annealed 
prior to welding. A comparison of radiographic inspec- 
tion records showed that preweld vacuum annealing, 
to reduce base metal hydrogen content, had little or 
no effect on weld porosity. 


Summary 

The three most significant results of this investiga- 
tion, with a general regard to welding zirconium, could 
be summed up as follows: 

1. Weld bead porosity can be caused by poor joint 
cleaning, but not poor inert-gas shielding. 

2. Welds equal in ductility to the base metal can be 
made using the proper combination of inert-gas shield- 
ing and chill. 

3. Color cannot be used as an absolute criterion for 
judging the soundness of a weld. 


DISCUSSION BY D. C. MARTIN 


It is interesting to see papers beginning to appear in the 
unclassified literature on the welding of both zirconium 
and parts for use in reactors. These will prove of great 
value to people who are just getting interested in nu- 
clear power. This paper is one which points out some 
of the problems which will have to be faced, and Mr. 
Baird is to be congratulated for presenting it. 

I would like to comment on one phase of the work 
which is discussed in the paper. This is the porosity 
which the author observed in both test and production 
welds. It has been, in general, the experience of those 
who have investigated the welding of zirconium and its 
alloys that a certain amount of porosity could be found 
in all welds. In some cases, this porosity has caused 
considerable trouble. Both experimental and produc- 
tion welding results have indicated that porosity is 
worse in certain lots of zirconium and zirconium alloys. 
Therefore, there would appear to be some relation be- 
tween the production history of a particular lot of zir- 
conium and weld porosity. It has been suggested that 


D, C. Martin in associated with Battelle Memorial Institute, Columbus 
Ohio 


the quality of the sponge from which the zirconium or 
zirconium alloy is made is the important factor 

One of the problems with trying to eliminate the por- 
osity in zirconium welds is that there is no good theory 
to account for its occurrence. It has been suggested 
that hydrogen may be the cause. However, as Mr 
Baird has pointed out, porosity occurs even in welds 
made in vacuum outgassed zirconium. The correla 
tion that Mr. Baird finds between preweld cleaning and 
porosity might indicate that hydrogen is the culprit. 
Other suggested causes for porosity in welds in zircon- 
ium have been magnesium chloride left from sponge re- 
duction and inert-shielding-gas occlusion 

I would like to ask Mr. Baird if he has noticed any 
correlation between incidence of porosity and the lot of 
material from which the sheet came 

A final comment is that Mr. Baird’s remarks on the 
lack of correlation between weld-surface appearance 
and weld properties should be remembered. It has 
been shown quite often that lack of coloring on the sur- 
face of a zirconium weld does not mean that the weld 


properties are acceptable. 


AUTHOR'S REPLY 


A very thorough radiographic inspection was made on 
all the welds on the zirconium moderator cans. A re- 
view of the records after the first 5100 ft of welding 
showed the incidence of porosity was completely ran- 
dom 

Experimental work demonstrated a definite correla- 
tion between the incidence of porosity and preweld 
joint preparation and cleaning. Much effort was ex- 
pended in insuring that cleaning and welding practices 
did not vary from joint to joint. Therefore, the ran- 
dom appearance of the porosity must be attributed to 
some other factor 

Each can contained 60 ft of weld. The entire can was 
rejected if, after the first pass, the entire 60 ft of weld 
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did not meet the porosity standards of the specification 
Often cans were rejected because of a few inches of weld 
containing excessive porosity. Though only 25°) of 
the first 85 cans met specification requirements after 
one pass, probably more than 75% of the lineal length 
of the welds on the 85 cans was acceptable after one 
pass. Probably more than 95% of the total weld foot- 
age was acceptable after the original pass or after the 
original pass plus one reweld pass. 

In attempting to establish a correlation between weld 
color and weld joint properties, experimental work 
showed that welds completely free from discoloration 
are sometimes harder than welds medium or light blue 
in color, 
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HEALTH ASPECTS OF WELDING 


idequale personnel protection and sufficient ventilation of work area 


found to offset any potential health hazards associaled with welding processes 


Editorial Note 


The following five papers were presented at the 
Safety, Health and Fire Prevention session spon- 
sored by the Technical Activities Committee at the 
1956 AWS National Spring Meeting: 


1.-Health Aspects of Welding 

2. Safety in Installation and Use of Welding 
Equipment 

3. Fire Prevention in Welding 


Development of Welding Safe Practices in 


an Industrial Plant 


5. Application of Safe Welding Practices 


Because of the close relationship of these papers 
to one another, it has been found advisable to 
publish all of them in this one issue. 


SYNOPSIS 
welding operations and with the standards that ha 
to minimize such dangers are reviewed 

The newer types of welding, including the low-hydrogen 
coating and the inert-gas metal arc, are also discussed in reference 
to the potential dangers inherent in these processes A few 
cases are cited to illustrate the classical respiratory effects when 


necessary precautions were not followed 


Reference is made to various types of electrodes, including the 
much disputed thoriated tungsten electrode (common sens 
viewpoints are emphasized and an attempt is made to point up 


the specific dangers and the kinds of protection th 


ire re d 


Sir Humphrey Davy' in 1810 reported the successful 
welding together of various metals by means of heat 
generated with electricity. It was nearly a century 
later before the idea got a firm foothold in industry 
B. L. Vosburgh, M.D., and J. J. Ferry, Industrial Hygieniet, are associated 
with the General Electric Co., Schenectady, N. Y 


Presented at 19056 AWS National Spring Meeting in Buffa N. ¥ Mas; 
7-11 
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Articles dealing with potential dangers in various 


e het n set up 


BY B. L. VOSBURG AND J. J. FERRY 


Fig. 1 Welding a generator spider without ventilation 


and it required the impact of two world wars to make 


are welding the undisputed process for joining metals, 


Potential Hazards—Their Early Recognition 
During the 1920's and 1930's the application of this 
newly applied old method spread like wildfire and 
largely took the place of many slower, more laborious 
noisier methods The more efficient process came to 
be used even for tank, bridge and ship construetion, 
etc. It was during this rapid growth period that the 
wholesome suspicion about the welding process entailing 
health hazards became more than su picion when Spo- 
radic illnesses and even deaths were reported by a num- 
ber of observers. Invariably, one common denominator 
was found for the death cases. The welding had been 
done in relatively or severely confined spaces. In 
these death cases both the oxyacetylene and the elee- 


tric-are process were implicated In 1935 Drinker? 
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and others investigated the exact cause of these fatali- 
ties. It was found that welding fumes conducted into 
an animal chamber caused animal death even when the 
furnes had been filtered. Autopsy of the animals 
showed that death was due to severe lung irritation and 
edema. Gas analysis gave high values of nitrogen 
oxides. It was also demonstrated that animals 
exposed to high concentrations of iron oxide were 
unaffected However, it was later discovered that 
X-rays of fairly long-service welders commonly showed 
a seemingly harmless lung deposition of iron oxide that 
came to be known as welder’s siderosis 

During the 1920's it was not uncommon for welders 
to suffer great inconvenience and discomfort from eye 
exposure to the welding are. Gradually, however, 
when welders and their associates were afforded very 
adequate eye protection and instructed in its use, the 
incidence of so-called welders’ eye became more and 
more a rarity 

Karly welding had been done with a carbon are or 
with bare-steel electrodes. The need for better welds 
of an increasingly greater variety of metals was met by 
the introduction of the coated electrode. This process* 
which shields the weld from oxidation had been devel- 
oped in 1910 but only when a method of extruding the 
coating onto the rod was perfected in 1927 did it become 
economically feasible to use it. The extruded coatings* 
contained in varying and secret amounts, besides 
organic materials such as rags, many easily volatilized 
metals including manganese, phosphorus, vanadium, 
chromium and silicates. After much study it was 
determined that there was essentially no difference in 
the health hazards involved between bare and covered 
electrodes because the increased danger of more total 
fumes from the covered electrode was just about offset 
by the greater production of potentially dangerous 
oxides of nitrogen inherent in the bare electrode. 
Ventilation requirements and other protection remained 
about the same (see Fig. 1) 


Need for Standards 


Because of the occasional accidental deaths and be- 
cause of the newness of the welding art, a great deal of 
apprehension naturally spread to the Departments of 
Health and Labor in various states; an apprehension 
that was shared by many investigators in the field of 
hygiene and toxicology and by industrial physicians. 
Soon many of the industrialized states, through com- 
mittee action, attempted to set up standards for the 
protection of the health of welders. The New Jersey 
Code® was one of the first to be given widespread 
publicity in 1940. Shortly after the AMertcan We.p- 
ING Sociwry, in collaboration with the American 
Standards Association, developed a National Standard® 
that serves as a source of recommended practices per- 
taining to health and safety in welding 

In 1942, at the request of the National Safety Coun- 
cil, Cranch, with Vosburgh’s collaboration, presented a 
paper’ at the Sist National Safety Congress at Chicago 
Emphasis was given to the real welding hazards, includ- 
ing actinic radiation and air contamination by gases 
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and fumes. What he had to say then is largely true 
today. The paper described the necessary precautions 
for eye protection and the need for adequate skin cover- 
ing tequirements for ventilation were set on the 
basis of making certain that the very irritating ozone 
and nitrogen oxide gases, whose threshold limits had 
not yet been well established, would be diluted to the 
point of safety for the welder. Probably the most 
important contribution of the Cranch and Vosburgh 
paper was in the emphasis that the very precautions 
and provisions needed for eliminating genuine hazards 
would automatically eliminate all of the fanciful or 
unreal hazards that had come to pervade the anxious 
minds of many investigators at that time. The authors 
personally quashed one fanciful rumor that X-rays 
from the welding are would produce sterilization in 
male welders by having some of our welders carry X-ray 
films in their pants’ pockets 

During World War II, Professor Philip Drinker of 
the Harvard School of Public Health, had respon 
sibility for the health of welders in the shipbuilding 
industry. By the application of common sense, but 
more particularly by the application of good local 
exhaust ventilation, it was discovered that are welding 
could be made a safe operation even in the holds of 
ships 
Low-Hydrogen Method 

Chiefly since World War II, many new and unique 
methods have been perfected for minimizing oxidation 
in the weld; also for easier welding of steel and non- 
ferrous metals. One of the first of these new methods 
involved a low-hydrogen coating. This was accom- 
plished by the use of an electrode coating containing 
fluorides, a material not customarily present in the 
coatings of mild-steel electrodes. 

The fumes produced by electrodes bearing fluorides 
contain solid particles of fluoride salts, the concentra- 
tion depending upon the amount and type of fluoride 
in the flux, the rod size and the amperage used. Under 
some conditions, gaseous fluorine compounds, probably 
hydrogen fluoride, may be produced, but normally in 
extremely small amounts, 

Exposure to excessive concentrations of fumes con- 
taining fluorides will produce nose and throat irritation, 
and chronic nosebleed has been reported. Frequently, 
a tolerance to the irritation may develop, but a cessa 
tion of complaints does not necessarily mean that 
conditions are safe. Absorption of excessive amounts 
of fluorine compounds through the lungs may produce 
fluorosis (a change in bone structure) or other system 
effects. The generally accepted maximum allowable 
concentration® of fluorine as fluorides is 2.5 mg per cubic 
meter of air; for hydrogen fluoride, three parts pet 
million 

The fluxes used in welding stainless steel, nickel and 
aluminum usually contain fluorides. The same general 
comments as for low-hydrogen covered electrodes wili 
apply 

Tests have shown that the fumes from stainless 
steel electrodes may also contain approximately six 
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percent of chromates, calculated as CrO apparently 
W he nh con- 


centrations of soluble chromates exceed the maximum 


produced by oxidation of the chromium 


allowable concentration of 0.1 mg of CrO, per cubic 
meter of air, inhalation of such chromates will produce 


irritation of the upper respiratory tract 


Submerged-Arc Welding 

In submerged-are welding, the are is covered with a 
rather heavy layer of granulated flux which normall) 
shields the are. These fluxes also contain fluoride 
Tests have shown that, when the flux heated to the 
melting point, hydrogen fluoride (hydro-fluoric acid 
or other gaseous fluorine compounds are produced 
The amount of hydrogen fluoride produced depends on 
the amount of flux heated and the t« mperature rear hed 
In our experience little difficulty has been noted during 
machine welding where the size and position of the ar 

There have beer 


of nose and throat irritation during manual welding 


is carefully controlled complaint 
particularly where large amounts of metal were being 


deposited 


The Inert-Gas Metal-Arc Process 

In the further interest of improving welds and extend 
ing the application of welding, the inert-gas metal-ar 
welding process has been developed. In this process 
oxygen is kept away from the welding arc by means 
of a mantel of inert gas, originally helium or argon, and 
more recently the less inert carbon dioxide This prov 
ess has introduced some very new and unusual poten 
tial hazards. The ultraviolet radiation is increased 
approximately tenfold, depending on the current den 
sity, the type of metal being welded and the particular 
inert gas used. This calls for additional precaution 
both in protecting the skin and eyes of the welder and 
in shielding nearby personnel. Dark—preferably wool 

clothing must be worn to cover all exposed skin sur 
faces. ‘Tests by several authorities have shown that 
adequate eye protection from the ultraviolet is given in 
the use of the welding lenses that are recommended for 
the various amperages of ordinary are welding. The 
increased brightness from visible light, however, may 
make it necessary for some people to use lenses that are 
one or two shades darke rin order to prevel Leyte 
and depletion of the visual purple which is the cause of 
snow blindness during the summer months in the areti 
region It is worthy of note that intense ultraviolet 
light may cause the disintegration of cotton clothing 
(ozone Mi hic h may be hazardou or course, in any ty 
of welding under conditions of inadequate ventilation 
is produced in larger amounts by the inert-gas metal 
are welding process The amount produced vill ir 
with the type of metal and gas used 
current density and the atmospheric humidity Indu 
trial hygienists have had a bit of a dilemma her 
because the recently established threshold limit of 
ozone” of 0.1 ppm is quite commonly exceeded 
However, even though respiratory irritation has beer 
reported, serious illness has not been encountered, prob 


ably due to the fact that the welding arc time is inte: 
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Table 1—Ozone and Nitrogen Oxides 


Vil ogen oxides, 
Argor 
Helium 
Argor 110 0 
Argo 110 ¢ 
Heliun 110 
Heliun 110 
Heliun 110 
2.5 
Heliu 110) 
Heliun 110 0% 
Argor 110 
110 2.5 


Pho 
j / 
(ia j 
Arge 
Argor 
Arg 
Argon 
Helium 
Helium j 
mittent and usually le than fifty percent of the 


working day. I[t has also been shown experimentally"! 
that minor lung exposures to ozone afford additional 
protection against more serious exposure Obviously 
this potential hazard must be given due consideration 
(see Table 1 

Still another potential hazard in the inert-gas metal- 
are welding process relates to the ready conversion of 
certain chlorinated hydrocarbons to phosgene under the 
intense actinic radiation (see Table 2 lor example, 
trichloroethylene, commonly used in degreasing opera- 


tions, may give rise to a dangerous concentration of 


phosgene even when the concentration of the tri 
chloroethvlens ipo! too lo to be detected by the 
sense of smell. Thus degreasing and inert-gas metal 
are welding jobs must be separated physically It may 
uffice to accomplish th Olation by ensuring that a 


positive air current pass from the welding area 


toward the degre 


Because the inert-gas metal-are weld process pro 
dues high temperature large! moturnt of metal 
fumes may be encountered —again the amount depend 
ing chiefly on the current ilue ind the type of metal 
used These high concentrations of etal fumes will 
commonly demand local exhaust ventilation of a type 
that dos not distur rhe ert-ga tel It is note 


vorth that ;number of eldey have become ill when 


exposed to copper fur Thi ture of the Ulness is 
probably a copper metal fume fe 
While welding nickel using th une process 
poorly ventilated area two weld d their helpers 
became ill—one welde d one helper seriously ill, 
th acute pneun Witl I tallation of 
enclosed booths, prope exhausted, no further unto 
vard effects were noted (see Figs. 2 and 
Health in Welding 


* Normal rate Ol gas Tow adoubied 
Table 2—Phosgene 


Fig. 2. Inert-gas tungsten-are welding without ventilation 


There has been considerable anxiety, originating 
with theoretical physicists, in the use of thoriated tung- 
sten electrodes in the inert-gas metal-are welding proc- 
ess. One company stopped the use and the manu- 
facture of these electrodes for a period because the 
data set forth by physicists indicated the likelihood 
that thoria, having low-grade radioactive properties, 
might present a long term danger. The best published 
information,'* however, at this time indicates that there 
is no hazard from the inhalation of thoria particles 
except possibly if the welding is done in a confined 
space, The added precaution should be taken in 
dressing a thoria-tungsten electrode on a grinding wheel 
to ensure that it is sufficiently well ventilated to remove 
all of the dust produced or else keep the tip of the elec- 
trode under water during the dressing. 

When carbon dioxide is used as a shielding gas, 
some of it is decomposed by the are to form carbon 
monoxide, the amount dependent upon the are temper- 
ature. This potential hazard should also be enter- 
tained. 


The Atomic-Hydrogen Process 

The atomic-hydrogen arc-welding process was 
developed by Langmuir” in 1926. In this process, 
hydrogen is passed through an are drawn between two 
tungsten electrodes. The hydrogen, by disassociation 
and reassociation, greatly increases the amount of heat 
available, and also serves to blanket or shield the weld 
from the air. Filler metal, where needed, is fed into 


the are separately. The hazards associated with this 
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Fig. 3 Inert-gas tungsten-arc welding with ventilation 


process are very similar to those described under 
Inert-Gas Metal-Are Welding. 


Carbon-Arc Welding 


In this old process, a carbon electrode is used with 
filler metal being added separately if required. When 
a shield, either gas or flux, is used, the hazards become 
similar to those under Inert-Gas Metal-Are Welding 


Arc-Welding Allied Processes 

We have devoted considerable time to some of the 
newer welding methods in order to better pinpoint 
their inherent potential hazards. 
health aspects of some of welding’s allied processes will 
help complete the picture. 

Cutting. Gas welding and oxygen cutting on mild 
steel do not generally produce fumes which are harmful! 
under normal conditions. Some oxides of nitrogen 
may be produced, but these are of no concern except 


A discussion of the 


in confined areas. 

Powder washing is a form of cutting in which iron 
powder is fed into the flame. The fumes produced con- 
tain, principally, iron oxide and are not considered 
harmful under normal conditions. However, the 
amount of fumes and dust produced is usually much 
greater than in straight cutting, and complaints of a 
nuisance condition may arise. 

Brazing. Fluxes containing fluorides are frequently 
used in welding and in brazing brass, aluminum or 
other alloys. In this case the heat of the flame may 


produce hydrogen fluoride. The concentration of 
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hydrogen fluoride in the fumes is frequently high 
indicating that it is over the 
The con- 


will 


enough to be irritating 
maximum allowable concentration 
the 
depend on the room size, general ventilation and the 
If the flux 
penetrates the outer skin surface through nicks or cuts, 


(3 ppm 


centration produced in general room air 


amount of welding or brazing being done 


or around the fingernails, it may produce severe irrita- 
tion. Skin contact should be avoided 

Some brazing alloys may contain cadmium which is 
readily volatilized on heating. The brown cadmium 
fumes so evolved are extremely dangerous, producing 
severe and even fatal lung damage on short exposure. 


The maximum allowable concentration for cadmium 
is 0.1 mg. per cubic meter of air 
Extraneous Hazards 


In the 1930’s Alice Hamilton," 
various illnesses common to the welding trade, admon 


in discussing the 


ished 
“Tf the welder is using his torch on mercury-smeared 
if on a tank that has 


if he is welding 


metal he may get mercurialism 
held grease or oil, acrolein pooning 
galvanized (which means zinc-coated) iron, he may have 


brass founder’s ague; if he is helping to scrap battle 


metal fume 


Fig. 4 A welding shop—general ventilation: 
about 1 mg/cu m 


which 
painted with red lead, he will surely have lead poisoning 
ete.” 


ships by cutting through steel sheets were 


Welding on materials containing beryllium may pro 
condition. No 
welding should be undertaken without 


duce an extremely dangerous such 


prope! cleat 
ance and then only after complete control of fumes ha 
been provided 

Welding on tanks, pipelines or containers of any sort 


from which the contents have not been thoroughly 
removed may introduce a serious hazard by volatiza 
tion or decomposition of the residus This is par 


ticularly true where chlorinated hydrocarbons or plat 
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ing solutions may be involved 
from welding, cut- 
related to the 
consideration 


Since the possible harmful effects 
ting and brazing operations are closely 
fumes and gases produced, appropriat« 
matter of controlling the inhalation 
of such gases and fumes (see lig. 4 


the AWS VAY specifi ations ol 


mended. 


niust be given the 
lor this purpose 


ventilation are recom- 


Special Respiratory Protection 

When standard ventilation requirements cannot be 
respiratory 
be required,  Air-line 


instituted, for some reason protective 


equipment may respiratory or 


hose masks will give adequate protection from welding 
fumes. Air-supplied welding helmets are available 
commercially but have been used 
of the and 


Respirators approved for metal fume 


very little in industry 


because Annoyance discomfort involved, 


will give protec- 


tion against metal fumes not more toxic than lead pro- 


vided they are selected, used and maintained properly 


Their general use is not recommended, however, be- 


cause of the difficulty of being sure these provisions are 


carried out. No cartridge or filter respirator will give 


protection against ol nitrogen an air-line 


respirator, hose mask or g mask | required Respir- 


\ 


Fig. 5 Welding a large stator frame 


atory protective equipment is seldom required at weld- 
ing those few in 


required, its use should be mandatory 


operations. In tances where it is 


Summary of Specific Precautions 
The authors would like now to summarize some of 


hould be obser ed 
l When welding in a confined 


the precautions that 
pace, local exhaust 
ventilation which is adequate to control fumes should 


Where any question 


an air-line respirator or hose mash 


be applied of adequacy exists, 


hould be worn. 


2 When welding indoors on materials containing or 


coated with toxic substances such as lead, cadmium, 
ete., local exhaust ventilation should be applied. Air- 
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line respirators are usually required whether such 


welding is done indoors or outdoors. 


4. Vixed welding locations used for welding on 
stainless steels, nickel, aluminum or other materials 
where fluoride fluxes are used should be provided with 
local exhaust ventilation (see Figs. 5 and 6) 

1. Local exhaust ventilation should be provided 
when nickel or copper is being welded by the inert arc 
process using the consumable electrode, or by the non- 
consumable electrode with amperages over 300. 

5. All skin surfaces should be eovered during inert- 
are, carbon-are or atomic-hydrogen welding 

6. Used tanks or other containers should be 
thoroughly cleaned before any welding is attempted 
The explosion and fire hazard is considered by many 
to be the worst hazard of all 

A treatise on health in reference to welding would 
not be complete without brief mention of possible 
negligence actions. If an employer fails to provide 
sale working conditions, the injured employee is 
entitled to workman's compensation under the state’s 
statutes. If the manufacturer of the equipment used 
can be proved negligent in the design of equipment or 
in giving adequate warnings, recovery through com- 
mon law courts may be permissible in some states 
lor their own protection, therefore, many makers of 
welding equipment point out the potential dangers and 
preseribe the safeguards to be taken. This added pre- 
caution on the part of manufacturers is apt to have a 
salutory effect upon the users of welding equipment. 
To illustrate, one manufacturer has admonished users 
of inert-gas metal-are welding equipment with the 
following operating safety precautions 


Fig. 6 Welding a generator spider using local exhaust 
ventilation 
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|. Provide adequate ventilation. 

2. Beware of degreasers. 

3. Eye protection 

4. Protect the skin—operator should be protected 


Health Maintenance Program 

Some employers have instituted health maintenance 
programs for welders. That preventive medical serv- 
ice usually consists of a good physical examination 
supplemented by a urinalysis, tests of vision and hear- 
ing and a chest X-ray. The examination is conducted 
about once a year and serves to spot siderosis or other 
lung pathology and any change in vision or hearing 
The importance of good vision can be readily appre- 
ciated since it has a direct bearing on quality of work 
and the welder’s ability to keep his helmet away from 
maximum fume and gas production. The examination 
may also demonstrate management's interest in the 
health of employees. 

Like many other potentially hazardous processes, 
welding, in its many and varied applications, requires 
the cooperation of all the people involved in order to 
accomplish an optimum health status for the trade 
Those who design and build and install the equipment 
have a big responsibility for the welder’s health and so 
do the safety supervisor, the ventilating engineer and 
But the welder himself must 
also share in good measure the safeguarding of his 


the industrial hygienist. 


own health. An important part in learning his trade 


is the acquisition of a wholesome respect for the 


potential hazards involved. Unless a welder under- 


stands exactly why each and every safeguard has been 
afforded him, he is not apt to take his own protection 


seriously, Unless he really appreciates that the gases 


and fumes may be harmful, he will fail to develop the 
good habit of viewing his work from the side and away 
from maximum gas and fume production. 

Adequate time spent in orienting and teaching the 
man who does the work will surely prove a good long 
term investment, 
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SAFETY IN INSTALLATION AND USE OF 


WELDING EQUIPMENT 


This presentation covers daily safety requirements and practices which 


are either ignored by operating personnel or overlooked by supervisors 


Introduction 


One of the major fire insurance organizations recently 


reported that during 1955, there were a considerable 
number of fires in their insureds’ plant olving cut 
ting and welding operations. ‘This is only on 
the problem of exposure to welding and cutti 
ties. The other items are: serious explo 
ing personnel and/or plants and their phy 
tory, burns and the pot ntiality of electrocuty 
electric are welding is involved 

Management, particularly shop superintendents and 
shop foremen should read and become ac qu tinted with 


the detailed data as outlined in the following bulletin 


1. Safe Practices for Welding & Cutting Container 
That Have Held Combustibles 
Recommended Safe Practices for Inert-Ga 
Metal-Are Welding (A tentative publication 
Safety in Electric & Gas Welding & Cutting 


Operations American Standard Z49. 1 


These bulletins are available from the AMERICAN 
WELDING SOCIETY 

Specific details for the design, erection and installa 
tion of acetylene generator buildings, distributive pip 
ing systems or manifolding of oxygen and acetylen 
cylinders are beyond the scope of this paper. How 
ever, stress will be placed on the most obvious. but 
least suspected operating conditions which do cause 
injury, death, and unwarranted replacement cost 


where buildings and /or contents are involved 


Gas Welding and Cutting Operations 

The location of an acetylene generator building 
should be carefully checked and appro ed by the Fire 
vidition, there 


whi h 


Underwriters insuring the plant. In 
must be full compliance with loeal regulation 


in many instances, are completely overlooked or 


ignored One should never lose sight of the fact that 


Benjamin F. Postman iv Industrial Hygiens 
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mixtures of flammable acetvlene gas and air are 


extremely explosive. Gas leaks oking in the ares 
or adjacent sources of possible ignition should always 
be guarded against 

To what extent are operating personnel properly 
instructed relative the inherent hazards involved? 
How often is operator technique checked by supervisors 
or safety engineers’ QOperator ily develop mal- 


practice and these 


coupled { labor turnover 


experienced in many of our tallations, call 
lor more serious attention by m we! rit 

As for oxygen and fuel ga linders, it has been 
found desirable to store full cylinders outdoors or on 


loading platform protected ural t the veather, or 


indoors if space permit Separate areas lor full and 
empty cylinders, chained or separated by structural 


steel members, should be mandatory along vith oxygen 
evlinders being stored in i reas and away 


from acetylene cylinders, and | vall 


igns desig- 
nating the use to which the separate areas have been 
allocated 

So-called “empty eyvilinder ire completely 
empty and where oxygen cylinders are concerned, there 
is potential danget 

The most prolific and usual abuse ol protection 
yiinders, are: 


nvolving cylinders, particularly full 


] Protecti e cap 


not tightly secured in place 
to equipment by 


Connection of ga 


means of rubber hose without an provision for pre- 


venting the eylinde from ftallung on employees’ 
feet adjacent equipment or as a result of a fall, destroy- 
ing valuable glass equipment, particularly in research 
laboratories where expensive and extensive experi- 
ments are in progress 

3. The oxygen in a full cylinder is under a pressure 
of approximately 2200 psi. Disastrous experience has 
demonstrated that a llen 
tected valve which may he 
the fall, can take off like 


trate brick and concrete vi aestroy 


cylinder with an unpro- 
napped on a8 @ result of 
t prope lled bomb, pene- 


property and 
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fe 
te 
gineer, Employers Mutual ie 


kill people. The following is quoted from the March 
19, 1956 issue of Fire Safety Newsletter published by 
the Mutual Fire Insurance Companies: “The Uni- 
versity of Maryland’s fire newsletter mentions a case 
where compressed gas cylinders were being unloaded 
from a truck. Some didn't have protective caps. One 
fell to the ground, sheared off the valve from the 
cylinder’s head, releasing the gaseous contents. The 
cylinder became a jet-propelled projectile, rose 12 feet, 
went through a window, leveled a pile of drums inside, 
missed some workmen and ricocheted into two work 
benches inside the plant.”’ 

4. The in-plant transfer of cylinders on a hand truck 
unchained and without valve caps in place. 

We frequently observe cylinders transported in this 
manner from one job to another. Where are the 
standard carriers? Where is the supervision? 

5. Empty cylinders should never be permitted to be 
used as rollers under equipment. We recently saw 
some empty oxygen cylinders used for this purpose in 
a machine shop to transfer castings from one metal- 
working machine to another, 


Arc Welding and Cutting Operations 


Some of the major items of exposure to be considered 
under this category are: 

1. Shock and/or electrocution involving improper 
or lack of grounding, frayed cables and water puddles. 

2. Possibility of explosion or ignition of adjacent 
flammable vapors 

3. Potentiality of serious health exposures with 
possible fatal sequelae, involving the decomposition 
of carbontetrachloride, trichlorethylene, and per- 
chlorethylene. One of the dissociation products from 
any of these materials is phosgene, a poisonous gas. 
In a confined area, trouble should be anticipated. 

4. Eye injury to helpers, foremen or other personnel 
who may be in the welding area. 

5. Fires resulting from the use of: 

A. Combustible tarpaulins. There is no legitimate 
reason for this, since impregnated fire-resistive 
tarpaulins are available. This potential expo- 
sure may be completely eliminated by the use of 
portable or fixed shields or partitions made of 
metal or noncombustible material. 

B. Absence of fire watchers during welding repairs. 

©. Improper and/or inadequate fire protection 
devices. 

LD. Repairs adjacent to or in areas where combus- 
tible or flammable stock is stored or used. 

6. Electric burns, 

7. Burns from flying sparks, particularly from spot 
welding units. Section 5.25 of American Standard 
ZA9.1 reads as follows: “The hazard of flying sparks 
shall be eliminated by installing a shield guard of safety 
glass or cellulose acetate at points of operation. Addi- 
tional shields or curtains shall be installed as necessary 
to protect passing persons from flying sparks.” It 
would be interesting to poll those who may have spot 
welders in their production set-up, to determine the 
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extent of acquiescence to this pertinent and important 
paragraph. 

In connection with burns, as far as male employees 
are concerned, they usually occur on hands and arms, 
if unprotected by gloves and sleeves. Female workers 
have an additional exposure due to the V-neck condi- 
tion of their blouses, an enticing beauty adjunct which 
may become a serious safety problem. Both male and 
female employees with long hair should be provided 
with and required to wear protective caps. 

8. Welding or cutting containers which may have 
held flammable solvents. 

Special precautions are outlined in bulletin A6.0-52, 
Welding and Cutting Containers That Have Held Com- 
bustibles. In connection with this item, but applicable 
to gas-welding operators, a welder was killed in one of 
our plants some years ago under the following condi- 
tions: When the noon whistle blew, the welder climbed 
out of a manifold opening in a tank body he was welding 
to be used for gasoline or oil transportation. He 
removed his gloves and helmet and hung the torch over 
the inside of the manifold opening. After lunch, he 
entered the tank and struck a spark to light his torch. 
There was a terrific explosion which catapulted the 
welder into the air. He died a few hours later. The 
only explanation we could advance was a leaky hose 
connection at the torch. The specific malpractice 
involved was hanging the torch on the inside of the 
manifold opening. 

Would safe supervision have required the use of an 
air blower to purge the tank previous to re-entry and 
possible use of an explosion meter? Modern produc- 
tion demands do not permit such “valuable time to be 
lost on unnecessary, foolish, theoretical and impractica- 
ble suggestions.” 


Ventilation 


Ventilation is a debatable question among welders 
including both management and personnel. In spite 
of this attitude, the Z49.1 committee has spent consider- 
able time and energy over the years, discussing and 
promulgating practical ventilation requirements for 
all types of welding operations. These data are 
tabulated in American Standard Z49.1. The applica- 
tion of some of these data to welding operations is 
described later in this paper. 

Wherever potentially toxic materials are welded or 
are used in welding operations, local exhaust should be 
mandatory. Such items as lead, cadmium, mercury 
involving antifouling paint on ship bottoms, zine, 
flouride-bearing flux, stainless steel, etc., have been 
covered in the above mentioned standard. 

The latest interest is in the use of flux containing 
hydrazine salts for soft soldering operations. This 
material has been used industrially for approximately 
seven years and has been available to all since December 
1955. The manufacturer of this material states that 


there is no free bromine or hydrazine released as a 
result of the soldering operations. Nevertheless, 
ventilation is recommended for the use of this material. 


Tue WELDING JOURNAL 


. 


Medical Control 


Medical control is recommended in American Stand- 
ard Z49.1 and covers a preplacement physical and 
chest X-ray examination 

Last year we were confronted with a silicosis claim 
involving a welder employed in the manulacture ol 
The chest 


X-ray did indicate a diffused and distorted picture, 


steel tanks for gasoline and oil truck use 


which under normal conditions of operator exposure 
in that type of work, could indicate a chest condition 
characterized as siderosis. This covers the deposition 
of fine iron oxide particles on the lung tissues, volatilized 
by a welding torch or arc, released from the welding rod 
or items being welded or cut 

An inspection of the plant areas, materials used in 
the welding rods and a survey of the past occupational 
history which was available, did not reveal any expo 
sure or condition which could cause silicosis, a disease 
which is characterized as the fibrosis of lung tissur 
resulting from long exposure to high concentrations 
of a high percentage of free silica, the causative agent 
in the development of silicosis 

This claimant died. A postmortem was performed 
and the medical diagnosis was lung cancer 

In some states, exposure to dust and fumes, which in 
themselves are not considered toxie but only nuisance 
items, might be considered as aggravating a known or 
unknown pre-existing condition, which may result in a 


costly compensation claim 


Weld Examination 


Though not mentioned in American Standard 249.1, 
under some conditions, welders in some shops mav be 
exposed to a serious health hazard involving the use of 
X-ray, radium and radioactive isotopes such as cobalt 
60, iridium 192 and cesium 137, utilized for the 
inspection of welds, in accordance with some specifica 
tion requirements 

The welders themselves are not handling any of 
these potent and dangerous materials, but may be 
exposed to stray radiation where weld examination is 
performed in open shop areas, not completely shielded 
against leaks of stray emanations of the beta or gamma 
rays. 

There are several methods of control 

1. Periodic check with proper instruments which 
are available, to evaluate the presence or absence of 
stray radiation. Such data should be recorded on a 
checking form for future reference 

The Industrial Hygiene Division in most State 
Health or Labor Departments would be available for 
such short period notice when tests are to be made 
This service is free and should be utilized by industry 

2. Weld examination of longitudinal or girth seams 
of tanks or similar units by means of a stationary X-ray 
unit located under the carriage supporting such units, 
or the use of portable X-ray equipment or units now 
utilizing radioactive isotopes, should, if at all possible, 
be performed at night 
X-ray technicians who are usually properly indoc- 


This will then only involve the 
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Fig. 1 Electric welding repair of stainless steel baskets. 
Note fume dispersion to the general work area when con- 
trols are off 


Fig. 2. Electric welding repair of stainless steel baskets. 
Note effectiveness of applied control in preventing fume 
dispersion to the general work area 


trinated and protected by the use of pocket dosimeters 
and/or film badges 

3 In the final analysis, distance is the safest con- 
trol available. If items | and 2 noted above cannot 
be performed as indicated, then welders in areas adja- 
cent to the test areas should be removed during the 
short period required for the examination of the item 
heing checked 

At this point, it may be of interest to see the results 
of an unscheduled and, certainly, an unforseen ex- 
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USC MINIMUM LENGTH WITHOUT 
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OF INSTALLATION .REMAINDER 


Tor FLANGE 
CURVED FORWARD 


843 OPENING 
COVERED WITH > MESH. FLANGES- 4 SIDES. 


HANDLE 


_ALTERWATE HOOD MENT. 


Fig. 3 Proposed exhaust for electric welding operation 


A few broken pieces are all that remains of a pres- 
sure regulator which was connected to an oxyacetylene 
welding unit in one of our plants. The welder, a man 
over 70 years of age, used this equipment all morning 
without any sign of trouble. About 12:50 P.M. when 
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PURCHASED FROM AMERICAN VENTILATING HOSE 
CO.- 100 PARK ANE, NEW YORK NY. 
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he finished his lunch, he started to open the valve on 
this regulator when a terrific blast of flame shot out 
from the regulator housing. The fact that the opera- 
tor’s right hand partially covered the valve housing, 
since the regulating spindle was in the palm of his hand, 


Fig. 4 Air flow test of fish-tail type exhaust hood without flanges 
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saved his eyes. The flame projected itself along the 
underside of his forearm and upper arm and his skin 
He was taken to the plant Dis- 


pensary and then toa hospital where he soon recovered 


was severely burnt 
A thorough investigation of this accident, which 
could have ended as a fatality, produced no evidence 
ot its cause 
| \ pres 


be repaired 


The following are some pertinent facts 
ure requlatoy had recently been sent out to 
The unit had been sent to the supplier 
ol welding supplies but whether this uppliet repaired 
the regulator himself or sent it to the manufacturer 
could not be ascertained, since there was no serial num 
ber on this regulator. Therefore we could not asce1 
tain if this was the repaired regulator 

2. The Maintenance Dept. of the plant, knowing the 


potentiality of oil and grease and oxygen as a mixture, 


certainly did not use any grease on the threads of the 
regulator during the assembly to the tan! 

3 If the regulator had been checked for accuracy 
on a standard gage tester, was there a possibility that 
some of the fluid medium, used in the test, had accident 
ally seeped thru the system and lodged in the interior 
of the regulator housing? 

t. Why didn’t the explosion result during the four 
or five hours of operation in the morning? 

It would be most interesting if the actual causes of 


this exposition could he ascertained 


Typical Cases 

Figures 1 and 2 illustrate a nonexhausted and 
exhausted condition involving heavy gage stainles 
steel mesh baskets. The results of the application of 


local exhaust close to the source of fume dispersion is 


obvious Two exhaust hoods are used on this job. 
This was one of sixtee tations connected to the cen- 
tral exhaust system—an army installation 

he sketch is 


usually transmitted to our insureds to present the 


Figure 3 illustrates two tvpes of hood 


details of the exhaust hoods to be used on a proposed 
installation, which may be either bench or floor opera- 
tions The flanged hood may be modified by the addi- 
tion of adjustable rod or feet units, held in place by 


wing nuts and a small slide holder welded to the rear 


of the flange at each side of the hood opening 

In connection with this type of exhaust equipment 
there are several manufacturers who sell commercial 
units for the control of welding fumes 

The increased effectivene of the use of flanges 
tand 5 
These illustrations indicate the increased air velocity 


about exhaust hoods is illustrated in Pig 


at critical points where eddy currents usually disturb 
the air flow pattern into an exhaust opening, As an 
example, if air is exhausted by means of an open ended 
pipe or duct irrespective of diameter lL), the velocity 
of the air be ing exhausted, measured alo My the extended 
centerline of the duct opening at a position one diam 
eter or D distance from the open end, will be approxi 
mately only one-tenth the velocity of the air at the face 


of the open pipe or duet 


Conclusion 

This presentation has been keyed to one major 
thought — properly supervised electric and gas welding 
and cutting operation can and should be performed 
safely without injury to personnel or unnecessary 


destruction of plant or equipment 


Fig. 5 Air flow test of fish-tail type exhaust hood complete with flanges on all four sides of inlet 
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Sound thinking and careful planning in advance of each welding and 


BY EARL R. WALLACE 


Introduction 

A review of the records of fire losses during recent 
years gives us many examples of inadequate training, 
poor planning, and evident lack of interest on the part 
of maintenance personnel and plant management which 
have resulted in unnecessary losses in property. A 
few extreme cases, so selected for the purpose of em- 


phasis, will be cited herein. 


Some Extreme Cases on Record 

In Minnesota a warehouse burned with a two-million 
dollar loss. The fire outbreak was caused from welding 
sparks in an area where sprinklers had been shut off 
for repair and alteration. In another case at two 
o'clock in the morning, a fire started in a dip tank from 
a spark in nearby welding operations. Employees 
nearby ignored hand protection. Again, in another 
plant, sparks from a welding operation dropped through 
a small hole in the floor to the basement where they 
ignited oily rags and paper, which in turn ignited oil- 
souked wooden racks. Heavy smoke prohibited close 
range fire fighting and the fire intensity was sufficient 
to cause floor sagging allowing tools and equipment to 
drop through and cause complete ruin. 

A maintenance man in yet another shop attempted 
to cut off the lead connection from a benzene condenser 
coil with an acetylene flame. As he did so, benzene 
spilled from the condenser and burst into flames. 
In this case, the fire was held in check by six hose lines 
wetting down the adjacent area. 

In another case, we find where sparks from a welding 
operation ignited waterproof paper and burlap wrap- 
pings on coils of steel. The fire flashed upward over 
the pile and fused one sprinkler head. While the 
sprinkler controlled the fire, the resultant water dam- 
age caused severe loss to the tempered strip stock. 

In another case, in a large construction shed, a forge 
was located adjacent to a welding shop. About mid- 
night the watchman saw the shed burst into flames. 
The cause was determined as leaking acetylene drift- 
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culling operation is urged lo eliminate possible fire losses 


Fire Protection 


ing to the coals in the forge. The acetylene leak was 
the result of inadequately closed valves. 

These examples give indication that a considerable 
problem is in existence in maintenance work in in- 
dustry where oxyacetylene flames are used. From 
information taken from the losses by one insurance com- 
pany the average loss from fires caused by open flames 
and torches is approximately $20,000 per month 
Much of this loss could be prevented by a careful 
study of maintenance problems and techniques within 
the plant. It is becoming evident in many industries 
that the use of welding and cutting procedures saves a 
tremendous amount of money in terms of labor and 
material. We wonder sometimes if we are not leaving 
the era of the journeyman mechanic and entering the 
age of all welded construction. 

In another case it was necessary to make some modi- 
fications to a conveyor mono-rail over varnish dip 
tanks. The maintenance personnel spread canvas 
tarpaulins over the open dip tanks. Shortly there- 
after the welder started welding and one of the tanks 
burst into flames. Hand carbon dioxide units were 
put into operation but the fire spread to an exhaust 
duct. While the fire was soon brought under control 
by the plant fire brigade, certain lessons were learned 
as follows: First, the dip tanks had been equipped 
with self-closing covers equipped with fusible links 
the links had been removed. Secondly, the tanks had 
been provided with special foam protection which had 
been removed by the maintenance crew because it was 
in the way of the construction. Third, the tarpaulins 
used by the maintenance personnel had not been 
flame-proofed. We wonder why the tank covers were 
not closed; we wonder why supervision had not 
drained the lacquer tanks; we wonder why the tar- 
paulins were not flame-proofed. 

In another location a great deal more interest had 
been taken in the safety of property and lives by the 
maintenance crew. Door stops were being installed 
on loading docks for the outside doors. Supervisory 
instructions required the use of drills inside the build- 
ing but permitted the use of a cutting torch on the out- 
side. A fire watcher had been provided to extinguish 
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Fig. 1 Typical open flame permit 


any fire in grass or weeds but no vision had been 
made to keep sparks from rolling under the doors 
Some sparks did roll beneath the door and ignited 
packing materials used in wrapping finished products 
In this case the insurance people had recommended 
However 


the protection had not been pro ided by management 


sprinkler protection for the loading dock 


and as a result of this another severe major industrial 


| 


loss existed. And, of course, we are all aware or famil 


iar with the multimillion dollar loss at Livonia, The 
details of this accident will not be reviewed here since 
no doubt, they have been widely publicized. How 
ever, the author would like briefly to comment on the 
multimillion dollar loss his company expert need a few 
years ago as a result of familiarity breeding contempt 
for what, was considered well-established rules 
In a paper storage building, modifications were 
being made to the air ventilation duct system. The 
area was partially sprinklered in those sections con 
sidered high hazard The balance of the area was un 
sprinklered as tests had indicated the material, heavy 
paper rolls, was extremely difficult to ignite. Shortly 
before noon on a Saturday, i welding crew started to 
work on the removal of some rods inside the duct work 
This welding crew had a welding permit which had been 
okayed for another area in the building and, because 
the mechanics assigned to the duct change operation 
talked the 
welders into doing the removal work for them The 


felt that some time could be saved, they 
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Fig. 2. Four copies, four colors 


welder cut one of the bat No one saw fit to check 
beneath the welding operation Che job was com- 
pleted and the entire crew went to lunch 

Directly beneath the area on which the welder had 
worked, there was a filter bag room and a chunk of 
molten metal dropped to the floor and bounced into 
one of the duct collars where it smoldered for con 
siderable length of time Suddenly there was a smoke 
explosion followed by a series of dust explosions 
throughout the entire duct system, starting fires in the 
paper stock room in every location, Several days 


later when the fire was extinguished, damages were 


estimated to be in the millions 


How can we prevent such occurrences? First, we 


must have management's interest and knowledge of 
ve must have our welders trained 
third, 
understanding of the 


the hazards; second 
in the proper use of preventative techniques; 
our supervision must have an 
probabilities in any welding operation; and, last, we 
must have a control system so designed that re- 
sponsibilities are indicated in advance, that each man 
knows his function in every welding operation, regard- 
less of location This can be accomplished best by 


use of an “Open Flame Permit 


Open Flame Permit 


We call it the “Open Flame Permit’’—a permit de- 
signed to serve a multiple purpose First, it advises 


the maintenance supervisor that welding is necessary, 
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PROTECTION CHECK LIST 


“SPECIAL 


Fig. 3 Back of 
last copy: special Me 
instructions 


Second, it indicates to the departmental supervision 


that welding is to be done. Third, it notifies the fire 
inspector of Safety Department that a request is being 
made for open flame use 

Figure | shows the open flame permit used in our 
plant. The permit is numbered so that records may be 
kept by that number of the locations where permits 
have been issued. This permit is made in four parts 
with carbon inter-leaving so that the information on 
the first copy will be transferred to all copies 

In Figure 2, the copies are of different colors. Each 
copy goes to a different location, In other words, 
each person signing the permit retains a copy of the 
permit for his own records and information. The re- 
verse side of the last copy of the permit (Figure 3) 
has printed information on it dealing with special in- 
structions for the welder by men of that department a 
little later. 

Figure 4 shows a permit filled out for a hypothetical 
case. We have assumed that welding is necessary on a 
maintenance operation on a production machine where 
the maintenance supervisor feels it is necessary to use 
oxygen cutting to remove a steel angle on the machine 
frame. ‘The first step in filling out an open flame per- 
mit is this: The mechanic or the maintenance foreman 
checks the type of open flame requested. In this case, 
he has checked the No. | block indicating oxyacetylene 
Secondly, under “Job Description” he briefly outlines 
what is to be done. Beneath that, he gives the build- 
ing number, the floor number, the department name 
and the date. He is then ready to obtain his approvals 
First, the section foreman must sign; next, the main- 
tenance supervisor must sign; then either the safety or 
fire inspector after checking the location for hazards 
and setting up the special instructions which will be 
listed on the back—will sign. And, last, it is necessary 
to have the signature of an authorized representative 
of the production department. Most frequently, in 
actual practice all the signatures are obtained on the 
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Fig. 4 Properly 
filled out permit 


job where the work is to be done, In obtaining the 
signature in this fashion, everyone should be in agree- 
ment as to precautions to be taken, After the main- 
tenance department, fire inspector and operating de- 
partment have received their copies of the permit, the 
last copy, or red tag, is hung conspicuously on the 
welding equipment so that any welding to be done 
without such a tag can be spotted quickly 

Figure 5 shows the reverse side of the welding per- 
mit. Here we show the fire protection check list 
Item | indicates that all debris and combustible ma- 
terial shall be removed from the area. Second re- 
quirement is to inspect the area after completion of 
work. Under “Special Instructions” the fire inspector 
indicates the number of minutes after work is com- 
pleted to check or recheck the area. The instructions 
also include the statement that the mechanic’s helper 
or other person appointed shall act as a fire guard 
while the open flame is in operation, This individual 
should be equipped with either a running water hose 
or a pump-type water fire extinguisher. And, in the 
last block, special instructions indicate, in our hypo- 
thetical case, the use of an asbestos blanket to cover 
combustible materials in the vicinity of the job. [It will 
be noted that the mechanic has signed the back of the 
permit after checking all the items listed. He signs 
this in the presence of his supervisor and the fire in- 


spector, 


Conditions for Effective Use of Open 
Flame Permit 

Before such a permit can be used effectively in in- 
dustry, there are many things to take into considera- 
tion. First, the Safety Department or other agency 
should set up these locations where welding should 
not be permitted. Those areas should be located on a 
map or in some other easily understood manner so 
that all members of the maintenance supervision staff 
would be aware of the forbidden areas. Secondly 
areas of lesser hazard where open flames may be used 
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shall Le uatd 
<ouwtr 
Fig. 5 Properly 
filled out instruc- 
tions 
with special controls, or, we might say, with restri 
tions, should also tb indicated Third, on the map 


there should he indi ated tho e areas where permanent 


open flame permits should be issued An example ol 


such locations 1s the boiler room in a coal fire steam 
plant 
Next, 


personnel and list the n 
letter to the 


top supervision should designate authorized 


imes of those persons on 4 


and 


spection departmet t of those persons tuthorized to 


maintenance department fire ow 


open flame permit 
Third 


fully trained in the 


the fire inspection personnel should be care 
flames and the 


of fire protection and should be taught 


hazards ol ¢ pen 


fundamentals 


the value of close adherence to an established prac 
tice 

Fourth. the maintenance crews using welding or oxy 
gen cutting equipment should receive a thorough 


course in the proper use and maintenance of the equip 
instructions in the hazards of 


ment and should be sive 


cutting and welding apparatus mamtenance 


trained in the fundamentals of 


crew should also be 

first aid fire fighting They should know how to turn 
in a fire alarm and they should be made aware of thet 
responsibility to the industry itself fter this has 
been put into effect and the open flare permit devised 


made well enough m 


vith the 


welding foreman and a representative ol the operating 


each job application should be 


ad ance so that the fire Inspector together 


department can make a thorough survey of the ares 


where the welding is to be done and set up the specifi 
job instructions for that operation It should be then 
responsibility to determine the change hich may be 
necessary in relocations of supplies or materials in ordet 
to complete the job It shall be their re sponsibility to 


see that the welder ts equipped vith first aid fire pro 
tection and knows how to use it, and that the exti 
guishet is Tul ind in good working ordet It is then 


responsibility to see that adequate fire watchers are 
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placed on the job for the duration and tor a sufficient 


after the job is ure that fires are 
shall be their 
ird who will be re- 


with 


time 


npleted to be 


not going to occur alte! completion It 


responsibility to appoint a fire gu 
the work 
completed the job de 
the 


sponsible for maintaining compliance 


set up by the group during the course of 


When 


scription 


these things have been 


should be placed on the permit with 


building, the floor, the de partment ind the date and 
the ignatures of the three perso ho have made the 
Inspection and reco endatio third copy of 


the permit hould th be hung on the velding or eut 


ting equipment arch the ob may ix tarted 


Che welding permit shown previous is the one that 
Ve Use However, it ot be practical for other lo 
itior It 3 uggested that those interested get in 
touch with their fire insurance companies or write to 
many of their major industries and obtain from them a 
copy of the permit being used in their activities, draw 


tha trom ene h of these that mater hieh will funetion 


best in the individual operatior Upon reaching a 


decision, it should be ascertained that every man in the 


organization, trom the plant manager down, 18 fumiliar 
know 


‘used 
et up ¢ ither in the Fire Depart- 


with the permit procedure vhy it has been put 


and how it In each organiza- 
hould be 


salety 


into etlect 
there 


Lion 
omeon responsible for 


ment or Department 


the issuing of permits and that individual should be well 
very hazardous location in the plant 


that if 


ne quaint ad \\ ith 
The 


Ope ration in 


author uch @ plan is not in 


uggest 


a specific plant, studies should be made at 
once so that a workable procedure can be set up 

industrial plants or 
und finds that they 


insist that on every 


\ general contractor who enter 
contracts to do welding operator 
no permit procedure, should 
bid the 
management of that operation 
hazard that 


the contrac tor’s 


operation upon and 


eCnginect 
hould 


suthor 


upervision, 
idvise of every 
may exist. In the opinion, it is 
that the ree 
National 


toard of Fire Under 


respor ibilitv to see to it 


ommendations of people uch as the hire 
Protection 


the 


the Factory 


National 
Factory Mutual 
Insurance Associ 


the letter 


Insurance Company, o1 

or any other such 
thi 


total of fire losses 


iliol 


weney are followed to can be of great 


he Ip nm cutting down the treme ndou 


Conclusions 

In conclusion, we cal iv thi that one of the causes 
ol tire loss the natiol today the Line al 


eutting and welding equipment We can ay that 


omething done thom losses will 
mount because welding and cutting operations are in 
ere ng dai in evel We ean conclude 
that ound think lig irelul Dial ny in advance 
of each velding ind ceutt y operatio e can eluminate 
much of that lo Ihe ethod I imple The 
eontrol ery ery port t Liv espon os 
ot with the welder but vith evel man trom top 
upervision ho authorizes the use of welding and 
ulting thin the plant 


1029 


Prolection 


te 
; 
wi = 
5 
i 


DEVELOPMENT OF WELDING SAFE PRACTICES 
IN AN INDUSTRIAL PLANT 


Unique way in which a safely program came into being 


is oullined and explained by the author 


BY ROBERT L. SNYDERS 


Fig. | Teaching safety principles at the training level. 
Teacher and students are fully protected from the hazards 
of arc welding 


Robert L. Snyders is Faculty Member, Welding Section, General Motors 
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ABSTRACT. This paper explains the approach used in the 
development of recommended welding practices for General 
Motors 

It explains how in committee activity a group of welding engi- 
neers, interested in safety, accepted the responsibilities of plan- 
ning, organizing and reviewing proposed recommended safe 
practices developed by the members of the task group 

The paper further explains how in a joint committee consisting 
of the welding safe practices task group and key personnel ap- 
pointed by the Director of Safety and the Director of Plant 
Protection, acted as a ‘clearing house’’ in the review and finaliz 
ing of the present Welding Safe Practices. 

The paper further explains a breakdown of the areas con- 
sidered for establishing welding safe practices 


Introduction 

This paper is intended to explain the unique way in 
which a safety program came into being. It also de- 
scribes how a committee of welding engineers and 
supervisors interested in safety, voluntarily accepted 
the responsibility to plan, organize and develop welding 
safe practices in General Motors. 

An understanding of committee activities in General 
Motors, their purposes and objectives may be found 
helpful. 

Committee activities sponsored by the Production 
Engineering Section of the Manufacturing staff were 
established to provide management an opportunity for 
cooperative study of manufacturing problems.  Divi- 
sional personnel who are assigned to engage in these 
activities contribute many ideas for improving manu- 
facturing operations and increasing safety. By these 
activities the Corporation establishes a source of in- 
formation for each technical field of manufacturing. 
It further provides each division with the specialized 
knowledge which may not be readily available within 
its own organization. The exchange of ideas has aided 
divisions and plants in keeping well informed on current 
developments. It was through this type of activity 
that the welding safe practices were developed. 

Four of these committees are concerned with Equip- 
ment and Operations and eight with Materials and 
Processes. 

The jurisdictional committees under the Equipment 
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master mechanics, plant 


and Operations group are 
engineers, material handling, and chief inspectors 

Since General Motors has “decentralized operations 
and coordinated polis ies and control,”’ these activities 
are a direct benefit to each division and plant in solving 
local operating problems 

In order to begin a safety program it Was necessary to 
set up a committee tor this activity 

In Cincinnati, in December of 1953, the Master 
Mechanics Welding Sub-Committee established this 
new working group known as The Welding Safe Prac 
tices Task Group. Its purpose was to develop recom- 
mended safe practices to serve as re¢ ommendations and 
guides for aiding and influencing safety in the use of 
welding equipment in manufacturing operations. These 
recommendations were to serve only as suggestions and 
guides because it is not within the jurisdiction of this 
committee to establish policies for any operating divi 
sion or plant 

Three distinct needs prompted the Welding Sub 
Committee to develop a salety program The first was 
the request of management for a uniform set of safety 
procedures It was evident that some plants could use 
more adequate and readily available information con 
cerning the safe installation, operation and use of weld 
ing equipment 

Secondly, these rules and procedures would be used 
as guide-lines to aid and influence safety in the main 
tenance of welding equipment and welding operations 
In some instances the use of widely varying practices 
had only resulted in creating additional hazards 

The third need for a safety program was that none 
of us today, least of all the person involved, can afford 
an accident. Safety procedures can well be an educa 
tional program for the prevention of fires, explosions 
and personal injury 

The objective of this task group was to draft recom- 
mended safe practices for safe conduct of welding, 
brazing and soldering operations (see Fig. | It would 
also provide for the handling, storage and use of haz 
ardous materials and equipment required in performing 
these operations 

The group would recommend, “Plant Standard 
Practices’ and “Operator Rules,”’ that outline pro- 
cedures to be followed in using gases, fluxes and other 
materials which present hazards of fire, explosions or 
personal injury 

The procedures will identify proprietary and trade- 
named materials with appropriate reference to basi 
chemicals or compounds for which hazards have been 
evaluated 

Perhaps it would be well at this point to define the 
terms, “Plant Standard Practices’ and “Operator 
Rules.” Plant Standard Practices are thos things for 
which management is responsible and over which the 
operator has no control Operator Rules are those 
things for which the operator is responsible for in the 


safe conduct of welding operations 
The First Meeting 


At the first meeting in Detroit, the task group was 
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confronted with the problems of how to most effec- 
tively develop the program to meet its objective. 

After considerable questions and discussion on the 
methods of approach, the group agreed on the following 
steps, namely 

1. The Planning Step 
y The Design St« p 
3. The Writing Step 
1. The Review Step 
5. The Finalizing Step 

6. The Using Step 
The Planning Step 

In the planning step the task group met to deter 
mine: first, for what processes the safe practices would 
be des eloped Next, to what extent management was 
responsible in providing safe working conditions 
Further, to what extent the operator was responsible for 
And finally, 


how to present these recommendations to management 


in the safe conduct of welding operation 


and operators for their most effective use 


To meet the objectives of the program it was neces- 


sary to carry out these st ps in order 


The Design Step 

After the planning step the committee's next concern 
was what processes should be included, which may be 
called the design step The processes for which safe 
practices were developed in the first draft were to in- 
clude only those processes most widely used in the 
Corporation, namely oxyacetylene welding, electric 
are welding, resistance welding, brazing and soldering. 

The task group felt it would be wise at this stage to 
limit its first draft to these processes in order to put 
something workable in the hands of the users as soon as 
possible 

It was agreed that management’s re sponsibilities are 
those physical factors which influence safe working 
conditions for the prevention of accidents. These 


could include 


The proper design and construction of equipment, 

The proper protection against the failure of equip- 
ment 

The safe installation of equipment 

The safe arrangement of equipment and material 
handling devict 

The proper layout of work area 

The proper provision wid proper use ol protective 
clothing and other safety device 


The proper storage and handling of materials (sec 


Fig. 2 
Operator responsibility it was determined, are 


those rules or procedures he follows in the safe use and 
conduct in periorming velding operations These 


might include 


The proper use and operation of equipiie rit 

The proper use of eye protection and protective 
clothing 

The proper handling and use of mater ils 


The proper use of safety devices and machine guards 
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Fig. 2 Projection welder adequately protected. An 
example of how management can meet their responsibilities 
for safe working conditions 


The prevention of unauthorized use of equipment. 
The prevention of unauthorized repairs on welding 
equipment (see Fig. 3). 


The Writing Step 

The writing step consisted of the task group members 
voluntarily accepting writing assignments. They se- 
lected the welding process and area (Plant Standard 
Practices or Operator Rules) for which they were best 
qualified. The members felt that, in this way, the 
writers could make their greatest contribution 

Technical experience was represented in this group by 
welding engineers most interested in the design, con- 
struction and function of welding equipment. This 
group pooled their knowledge, training and back- 
ground in the writing of recommendations for the man- 
agement portion of the program. 


Fig. 3. An example of man- 
agement and operator co- 
operating to produce safe 
working conditions in an inert- 
tungsten-orc welding 
operation. (Operator is prop- 
erly protected by gloves, 
dark clothing, safety glasses 
and a hood with the proper 
shade lens) 


Snyders 


Operator experience was also important in order to 


place proper emphasis on the operator phase of the 


program. The knowledge, training and experience of 
people in supervisory and training classifications was 
pooled int developing the operator rules and procedures 

In order to keep the interest of the task group at a 
high level and at the fast pace they had set in meetings 
to date, it was agreed to establish due dates for the 
completion of writing assignments. The time agreed 
upon was thirty days. There was much work accom- 
plished in those thirty days and through their full 
cooperation due dates were met and the rough draft 
was completed. 

This rough draft was then forwarded to GM _ In- 
stitute where it was produced in quantity and distrib- 
uted to the review group. The work of the review 
group became the next procedure which is referred to 


herein as the review step. 


The Review Step 

It was at this stage that a third type of experience 
was desirable in helping the task group reach its ob- 
jective. In this review phase of the rough draft, in 
widition to the task group, safety engineers and plant 
protection personnel, people interested in the preven- 
tion of accidents, fires and explosions were brought in 

The rough draft was then distributed to all members 
of this master review group with instructions to for- 
ward their suggested revisions again to GM Institute 

It seems unnecessary to Say that many changes and 
revisions were suggested by the master group. ‘These 
suggestions were then compiled and the first draft was 
put into composite form. 

It was in a series of review meetings of the master 
group held in Detroit, that the first draft of the welding 
safe practices were finalized. These meetings proved 
very beneficial as some further suggestions and addi- 
tions were incorporated into the first draft 
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The contents of one of the sections in the first draft 
appeared aS 
Plant Standard 
Ir 
Protection Incorporated in 
Design of Equipment 
Control Circuits 
Reduced Voltage Cir 
Control Panel Encl 
Panel Mounting 
Panel Wiring 
Equipment Mounting 
(;rounding 
Hydraulic Circuits 
Pneumatic Circuits 
Ventilation Systems 
Protection for Maintenance Per 
Mechanical Handling Systems 
Associated lquipment 
The recommended ule practices include Joint ly 
dustry Conference Ji Standards and additional 
Corporation recommendations The additional Cor 
poration recommendations include safety devices and 
modifications management builds into equipment tor 


safety purposes 


The Finalizing Step 

This finalizing consisted of presenting the first draft 
of the welding safe practices to the parent group, the 
Master Mechanics Welding Sub-Committee, for ap 
proval. When approval was given, the Production 
Engineering Section was authorized to edit and distrib 
ute the recommended safe practices to divisions and 
plants in the Corporation 

These welding sale practices were also approved by 
the ‘General Advisory Committee on Hazardous Ma 
Volume I of Plant 
Engineering for Hazardous Materials.”” This is a 


terials’ and appear as a section in “ 


volume on the control of hazards in the of specifi 
materials, currently being deve loped by the Production 


Engineering Section 


The Using Step 


Now, how the procedure was to be prese! 


ted for most 
effective use presented another problet The 
group agreed the problem of presenting 
tices to management Was that of the 
Staff 

However. it was recommended that the practice 
should be included as a new section 
turing Facilities Handbook. This M 
lities Handbook is a olume 
procedures ind speciiy ition 
divisions and plants by the Manufactur 

It was also recommended by the group to distribute 
the “Ope rator Rules’’ to operators Tor erence 
study purposes. These rules were to be 
tributed in pocket ’ itions for cor 


welding operator - 


Summary 
The work of this task group is far from being 


We feel there are many unsafe practice 


pleted, 
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hazardous conditions this iis Hot xperienced or 
Wi that mily scratched the 

probiems 
ent task group 
this activity to further the 
study of safety i Chis fact has 
been established by ed in the form 
of questions ! Ol The task 
group has received many nunications from engi- 
nel and plant 


neers welding super Iso?! il | 


protection people throughout the orporation 

We in the task group realize have made only a 
small contribution to the solving of afety problem 
We feel there has been a keen interest ce eloped in the 
Welding Sub-Committee through their activity 
meu should be continued been of the vast op- 
portunities for still greater improvement that is within 


our reach Wi 


whether we can find ne ivs, both 


should « plore inlities to see 
our 
operations and edue iting our peopl that will more 


We should 


continue to encourage our line operators as well as our 


effectively prevent and reduce 


engineers and supervisors to contribute till more to 


solving our safety problen Phe peopl who apply the 
process and are the users of the equipment may possibly 
be ina position to suggest a better me thod to further the 
improvement of safety in our division and plants 

Management of any large industrial organization 1s 
safety-minded in this period of rapid growth and prog- 
re The tremendous number of ne processes, new 
equipment and yes, nev CMploye ill add up to a 
greater effort on the part of salety-mil ded people 

To meet this tremendous challenge of industry we 
must grow with it in our thinking We must provide 
better safety procedure is Well develop new and 
better safety device The ultin ol course, might 
be the development of welding safety traiming programs 
fo suit oul pecifi need 


We hbelleve that | | 


team to pro- 


” 


and that we should all work toge 


ide the best possible solution to ai r-gro ing condi- 
tion 

\ppreciation | of the follow- 
ing people in re uppiving adadi- 
tional mntormation 


C,enera Motor 


Hedye 


vlety director; 
Mitchell, 
ngi 


Fisher Body Di 


produc tioh @ngil 


Viotors | tut \ bert, chairman, 
Welding 


Hamlin, 


Product Service Depart 
Section head, Science 
man, Program Ds Stapp, 
ogram Development 
The author Vlotors 
Institute for ying y vision lor 


Fig. 2, and Buick 


Safle Practice 


4 
i, Central Offer L. J. Rose, 
and Motor Division for Fig. 3 
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APPLICATION OF SAFE WELDING PRACTICES 


Paper discusses seven basic principles of an established safety 


program, and shows how safe welding practices may effectively be 


pul to work through such a program 


BY LEON J. ROSE 
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ABSTRACT. This paper is the sequel of a paper entitled ‘De- 
velopment of Welding Safe Practices in an Industrial Plant” by 
Robert L. Snyders. In brief, Snyders’ paper discussed the 
need for and development of a group of written safe welding 
practices, 

This paper will discuss the seven basic principles of an estab- 
lished safety program. It will refer to the safe welding practices 
to show how they may effectively be put to work through the 


program 

Leon J. Rose is Senior Production Engineer, General Motors Corp., 
Fisher Body Division, Detroit, Mic 

Presented at 1056 AWS National Spring Meeting in Buffalo, N.Y 
7-11 


May 
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Application of Safe Practices 


uJ 
> 


Basic principles of an accident prevention and health maintenance program 


“Safety Hazards” are defined and statistics discussed showing 
that most accidents are caused by unsafe acts or unsafe me- 
chanical or physical conditions 

It further discusses how management and supervision attack 
the problem of accident prevention and health maintenance 
through engineering, education, enthusiasm and enforcement. 

It concludes that as machine and welding processes improve 
and changes are made in industry, the safety program must be 
continually reviewed and of necessity must grow to meet the 
ever-changing needs of the industry and the plant 


Introduction 


In his paper on “Development of Welding Safe Prac- 
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tices in an Industrial Plant,” Robert L. Snyders has 
reported how a group of people organized, wrote, and 
edited a very comprehensive list of recommended safe 
welding practices. Now that we have this material 
the question arises, * How do we put it to work?” 

The primary objective of this paper will be to discuss 
an established accident prevention and health main- 
tenance program, and show how these safe welding 
practices fit into the program. 

In our organization, safety is one of the operating 
objectives. Thus, safety is not thought of as just some- 
thing that goes along with efficient production of a 
quality product, but as one of the specific objectives 
of plant operation. This attitude has become a kind 
of philosophy and it is as follows: as long as one 
employee is hurt or is affected by an occupational 
disease, our job in safety is not done. 

A good accident prevention and health maintenance 
program does not just happen. Such a program is the 
result of careful planning and organization 

In line with this thinking, in June of 1955, H. H 
Curtice, President of General Motors, released his 


“Seven Basic Principles of Safety.”” These principles, 
which have become a guide for safe plant operation 
throughout the Corporation, could be utilized by any 


organization as a basis for a sound safety program 


Fundamental Principles 


1. Provide Active Top Management Support. A 
good safety record is clear evidence of good manage- 
ment. Accordingly, general managers and other top 
divisional and plant executives will make safety their 
responsibility, by: 

Maintaining a comprehensive safety program at all 

times 

Meeting with key supervisory personnel at least 

once a month to review safety performance 

Taking any action necessary to improve safety condi- 

tions 
In thus giving its concrete support, management will 
imbue the entire organization with a continuing zeal 
for safety 

2. Maintain Adequate Safety Personnel. Fach plant 
should have sufficient, well-trained personnel to assure 
A qualified 


man should be assigned to direct the safety program, 


continuous, careful attention to safety 


handle safety education and assist the supervisory 
force in maintaining safe working conditions. The 
staff of safety engineers and inspectors should be 
sufficiently large to cover all operations 

8. Develop Safety Instructions for Every Job. Safety 
rules and instructions as to safe practices should be 
set down in written form covering each job in the plant 
This material should be used as the basis for safety 
instruction of new employees and of employees trans 
ferred to new jobs. 

4. Instruct Each New 
employee should be thoroughly instructed in general 


Employee. Each new 


safety policies, rules and procedures before being 


referred to his supervisor for job training. In turn 
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the supervisor should review with him thoroughly 
the safety measures of the particular job, before he 
starts to work. Subsequently, the employee should 
be followed up closely, to make sure he understands 
and is carrying out the safety instructions applicable 
to his job 

5. Operate Through Supervision The supervisor 
is the key man in the safety program because he is in 
constant contact with employees. Each superintendent 
should hold meetings with his foremen at least once a 
month to review safety conditions, general safety 
policies and specific situations 

6. Make Every Employee Safety Minded. The 
cooperation of the individual employee is vital to the 
success of a safety program. Continued education is 
required to make certain that all concerned—manage- 
ment and employees alike do their part in protecting 
the safety of the individual at all times. Every avail- 
able medium—safety booklets, posters, signs and plant 
papers—may be used to good advantage in furthering 
the objectives of such a program 

7 Extend Efforts Beyond the Plant 
tion should be given to off-the-job safety as employees 


Special atten- 


have more accidents away from work than they do on 
the job. Our objectives should include efforts to 
promote the safety of employees and their families 
by 
Maintaining a comprehensive safety program for 
employees driving company-owned vehicles; 
Providing material on highway safety to aid 
employees driving their own cars 
Eneouraging employees to develop safe practices in 
the home, on the farm and in recreational activi- 
ties; 
Participating in community safety activities 


Fitting Safe Welding Practices into the Program 


Organizational Setup 

The above principles represent the general accident 
prevention and health maintenance program of the 
Corporation. The program is headed up by a safety 
director. The Corporation is made up of a number of 
Divisions each having its own safety director operating 
out of General Offices. Most of the Divisions have 
more than one plant 

The Industrial Relations Department in each plant, 
which includes both the safety and training activity, 
is given the responsibility for coordinating safety 
activities in the plant. This responsibility is usually 
delegated to a supervisor of safety that reports to the 
Director of Industrial Relations 


The primary function of this personnel is to 


Plan for salety 
y 4 Inspect for safety 
3. Check the periormance ol management and 
hourly employees to insure compliance with 
safety regulation 
Prepare educational materials for use in training 


management employees and material for use by 
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foremen and supervisors in training hourly 
employees 

5. Cooperate with the training department in 
conducting traming. 

6. Maintain safety records and statistics. 

7. Investigate accidents and near accidents. 

8. Make appropriate recommendations to higher 
management 

9. ‘Take affirmative actions to promote safety as an 


operating objective 


Distribution of Material 


Any material or information that is compiled o1 
organized for any purpose is useless if the people that 
need or could utilize the material do not have access 
to it, or are unaware of its existence. Hence, good 
distribution of the material is very important 

The Corporation will make the safe welding prac- 
tices available to the Divisions by incorporating it in 
publications which have wide distribution within the 
various Divisions. In our organization the publica- 
tions are known as the Hazardous Materials Manual 
Actually 
for discussion purposes the names of the books are not 
important. What is important is that they are sent 
to all the major division and department heads in all 
the Divisions and in the Central Engineering Activities. 

These personnel can then analyze the material and 


and the Manufacturing Facilities Manual. 


request as many copies of it as they feel is necessary 
or desirable for the persons under their jurisdiction. 

In our particular Division it is anticipated that the 
material will be broken down further and put into 
3 X& 5 booklets in a form which the plant could use 


directly. The booklets might have titles such as: 


Suggestions for the Safe Handling and Operation of 
Gas Welding and Cutting Equipment 
Are Welding Equipment 
Resistance Welding Equipment 
Compressed Gases 
Actually some booklets of this type are presently in 
existence, In such cases the material in the books will 
be reviewed to see how it compares with the new 
material, It is very likely that it will be desirable to 
review, revise, reword, add to, or modify the material 
to make it more comprehensive, more clearly stated, 
or in general more effective 
The booklets may then be distributed to the plants, 
and they in turn may put them directly in the hands 
of the operator through the supervisor 


Application of Material 
Through Four E's of Safety 

Up to this point we've discussed a basic safety pro- 
gram, a general organizational setup, and a method of 
distributing material Now let's see how this organ- 
izational setup of management and supervision uses this 
material to attack the problems of accident prevention 
and health maintenance 

They attack the problems through what we call the 


Four E's of safety. They are: 
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1. Engineering—as it relates to: The proper safe- 
guarding of machinery, equipment, materials and 
working conditions. 

2. Education—as it relates to: The proper prep- 
aration of the employee to work in the plant and 
department; instructions in the right way to perform 
tasks; enlisting the employees cooperation in avoiding 
and eliminating safety hazards. 

4. Enthusiasm—as it relates to: The develop- 
ment of a wholehearted support of a safety program by 
each employee and active participation in prevention 
or elimination of hazards. 

1. Enforcement—as it relates to; The discipline 
ol a group ol people working under conditions essential 
to safe and efficient production. 


Engineering 

The objectives of engineering as applied to safety 
hazards are to: 

(a) Avoid the hazard. 

(b) Eliminate the hazard. 

(c) Protect against the hazard. 
A safety 


hazard has been defined as an unsafe act or mechani- 


At this point let’s define safety hazard: 


cal or physical condition that could cause injury to or 
jeopardize the health of an employee 

Now let’s look at some statistics to see what it would 
mean to our safety program if we could eliminate 
safety hazards. 

Of 95,000 work accidents reported in Pennsylvania 
in 1952 (shown in 1955 Accident Facts) there was an 
unsafe act committed in 94.9% of the cases. Of 
these same 95,000 work accidents an unsafe mechanical 
or physical condition existed in 94.59 of the cases 
From these figures it is obvious there was an unsafe 
mechanical or physical condition as well as an unsafe 
act in practically every accident. 

With such facts in mind, where is there a better 
place to put safety to work than in engineering? 
Avoiding and eliminating hazards in machinery is 
usually accomplished by designers and engineers 
These people can avoid hazards by : 

|. Looking at tools to see if they are designed as to 


make guards unnecessary. 
Providing mechanical feeding devices when 


te 


practicable 

4. Providing remote control operating mechanisms 
when practicable 

1. Designing lubrication systems which can be 
reached without moving guards. 

5. Laying out department with safety in mind 

6. Getting help of experts while planning 

7. Considering safety when tools and equipment 
are bought. 


hollowing are some specific examples of items covered 
in the Resistance Welding Section of the Safe Welding 


Practices. 


1. “On press welding setups provisions should be 
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made to open both sides of powerline feed to 
the transformer.” 


2. “Pressure switches should not be used alone to 
determine sequence of operation.”’ 

3. “Control voltage to the ‘push button’ of any type 
switch which normally requires a full grasp by 
operator to initiate (such as switch in handle 
of a portable gun) should be a maximum of 
24 volts.” 

1. “Fire-resistant type fluids should be used in all 

hydraulic equipment whenever possible and in 

all cases where relatively large volumes of oil 
are being circulated under high pressure.” 


Items of this type concern the design of the equip- 
ment and the associated electrical, hydraulic and pneu- 
matic circuits 

When these actions are taken in relation to the orig 


inal design they are known as “avoiding” the hazard 
Changing the design to incorporate safety features 
after the machine is in the plant is an engineering 
objective to eliminate the hazard. 

Examples of activities involved in eliminating haz- 
ards might include items such as: 


1. Providing mechanical devices that remove the 
hands or other parts of the body from the 
danger zone. 

2. Designing guards so machine will not run unless 


guards are in place. 


To correct or protect against hazards through change 
in handling materials, several provisions in plant lay 
out could be included to meet the engineering objec- 
tives. Items such as: 


1. Isolation of hazardous processes in other build- 
ings or specified areas 

Providing safe access to every place the employee 
must go. 

3. Providing adequate area in which to service 


machines and equipment 


It may be noted that these items just discussed, in 
regard to engineering, concern the activity and respon 
sibilities of all the various engineering departments such 
as Production Engineering, Works Engineering, Pros 
ess Engineering, Die Engineering, Plant Engineering 
and Master Mechanic Activity As is the case in 
practically any department in any organization, these 
departments are subject to personnel changes due to 
rotation, advancement and hiring of new employees 
Because of this, the need for written guide such as 
Safe Welding Practices cannot be overemphasized 
Education 

The objectives of education as applied to safety 
hazards are to 

(a) Orient the worker in the plant and department 

(b) Instruct the worker in the correct way to per 

form tasks 

(c) Enlist the worker’s cooperation in avoiding and 


eliminating hazards 
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Usually when an employee is hired he is given a talk 
on the general safety policies and practices of the plant 
by some member of the Industrial Relations or Safety 
Department He may then be given a booklet (such as 
those just discussed) which is applicable to his specific 
job The foreman or supervisor will then discuss the 
safety rules, regulations or equipment peculiar to the 
particular operation on which the employee is to be 
placed He will then quiz him on the contents of the 
booklet to be sure the employee understand them 
The Jast page of the booklet is an employees acknowl- 
edgment that he has read the safety rules and expects 
to be guided by them. This acknowledgment is signed 
by the employee and the foreman Space 1s also pro- 
vided for any comments the foreman may wish to make 
The sheet is then dated, removed from the book, and 
sent to the Salety Departme nt as part of the employees 
permanent record 

Each plant has its own individual safety problems 
and has conditions that are peculiar only to their opera- 
tion. They may therefore make use of the Corpora- 
tion and Divisional safety policies and material or 
formulate their own, based on Corporation poliey, in 
order to meet more effectively their individual safety 
problems 

Industrial safety education is generally made up of 
meetings, talks and office contacts by safety specialists 
Bulletin 


ing material, films and special instructions are also 


and members of supervision posters, read- 
used 

Of these items, the most effective has proved to be 
direct safety talks by the foreman with members of his 
own department. The foreman is in a position to take 
the safety messages out of the posters, bulletins, and 
other safety material and discuss it directly with the 
employee, It gives the employee a chance to express 
his ideas on how his job could be performed more 
safely or to ask questions regarding safety policies on 
items which may not be clear to him. It also gives 
the foreman an opportunity to express his satisfaction 
with the safety habits of the employee 

The purpose of this activity is, of course, to help the 
worker become safety conscious in the hope that he 
will be able to sense the existence of unsafe practices 
and conditions and will avoid them of bis own volition. 


This leads up to the next big ‘Ie 


Enthusiasm 


The objective of enthusiasm as applied to safety 
hazards is to develop an enthusiastic mental attitude 
of the employee with respect to the safety program, 

may be talked to, 


yet fail to 


It has been found that employees 
talked at, read to, shown films and posters 
apply the safety messages 

The primary reason for this is that the employee was 
never actually convinced that his participation in the 
program was important to him, his family, his fellow 
vorker, or the organization for which he works. Of 


these things the employes must be convinced 


There is one factor which stands out as being essen 
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tial in building this employee enthusiasm —sincerity. 
Management and supervision must be sincere in their 
desire to meet the objectives of the safety program. 
For example, how could an employee be expected to 
obtain or retain his enthusiasm if he pointed out an 
existing hazard or potential hazard and immediate 
corrective action was not taken, or if the employee was 
required to wear safety glasses and safety shoes but the 
supervisor in the same area did not? 

Our organization utilizes the suggestion plan to the 
utmost in this connection. A very high percentage of 
safety awards have been made. This is tangible 
evidence to the employee that management is sincere 


Enforcement 

The objective of enforcement as related to safety is 
to maintain an orderly performance and eliminate all 
accidents. It is not to force people into obeying hard 
and fast rules, and is best obtained through leadership 
rather than by a display of authority. Enforcement 
is mainly dependent upon the effectiveness of the 
follow-up systems used with the educational and 
enthusiasm stage. In considering enforcement the 
personnel concerned will want to: 

1. Make sure all employees know the application of 

all safety rules. 
Make sure all employees understand the purpose 


te 


of each safety rule 

3. Step up to things immediately at the time they 
happen 

4. Report to the right persons any safety rules 
which do not work, along with the reasons for 
their ineffectiveness. 

5. Set up and use an effective follow up for accident 
prevention and health maintenance. 


If the safety objectives have been attained through 

engineering, education and enthusiasm, the enforce- 
ment of safety activities though important, should 
cause the supervisor few problems. 


Conclusion 

Any successful safety program will constantly need 
reviewing and revising, if not in principle, at least of 
specific rules or method of application. This is true 
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because of the need for continuous and adequate train- 
ing of personnel. This continuous training is necessary 
because of new personnel and rotation of existing per- 
sonnel; improvement of available safety equipment; 
and improved machinery, welding processes, and equip- 
ment; and progress in industry. 

“Safety Is Everybody’s Business,”’ and since welding 
plays such a prominent part in industry today, per- 
sons concerned with welding in any manner have a 
great responsibility 

Finally, let’s refer to Fig. 1. It will be noted that 
the basie principles of the safety program just discussed 
are shown as segments of a circle which represents an 
accident prevention and health maintenance program 
As is characteristic of a circle, there is no one starting 
point in regard to safety, but even more important, 
there is no stopping point. 
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100 HOURS SAVED BY OXYGEN CUTTING 


Heavy shape culling saves 


machining time and material costs 


BY Cc. G. DAVIS 


Precision oxygen cutting through 26-in. steel thickness 
added a new service to the stee|] plate distribution 
operation of Burger Iron Co., Akron, Ohio and, saved 
valuable man-hours and material for their customer, 
Superior Mold and Die Co., Stow, Ohio 

When Superior asked Burger Iron to cut and fur 
nish the heavy steel sections for dies for automobile 
weather-strip molds, the job presented a real challenge 
While multitorch precision oxygen cutting has long 
been a production feature, and cutting thicknesse 
up to 15-in. standard practice, the problem here wa 
tougher It meant shape cutting through a 26-in 
section of 20/30 carbon forging quality steel and 
holding it to rigid tolerances 

Careful study was given to torch drag, an inherent 
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Sales 


Fig. 1 Heavy flame cutting through 26-in. steel thickness at 
a speed of 2 ipm with flame-cutting machine. 
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problem in a shape cut of this thickne along with 


proper torch and tip, stvle and size preheat and cut 
ting-oxygen pressure travel speed, kerf width ete., 
any one of which if miscalculated could have turned the 
job into expensive scrap 

The decision was to use a water-cooled torch mounted 
on an oxygen-cutting machine equipped with electronic 
tracer (see Fig, | lo minimize initial starting drag, 
an oxygen lance started the cutting 

This heavy shape-cutting operation means that two 
pieces are obtained from one block of steel, instead of 
the two blocks formerly required, and many hours ma- 
chining time and valuable material are saved (see lig 


Thus a new chapter in ¢ xtending the ol steel 
warehouse operations has been added through effective 


use of oxvgen-cutting product and Process 


Fig. 2 One block of 26-in. steel flame cut into two pieces 
ready for final finishing. Quality of cut saves many hours 
machining 
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UNIQUE BOX CAR REBUILDING PROGRAM 
COMBINES SPEED AND EFFICIENCY 


In a rebuilding program recently completed by Sea- 
board Airline Railroad Co., 200 box cars were stripped 
of their worn, wooden sides and modernized with sub 


merged-are welded all-steel side walls at considerable 
time and cost savings. Two submerged-are welding 
machines teamed with a turnover jig are responsible 
for the high production speed and efficiency attained. 
By using the submerged-are process, average welding 
speed was tripled and weld quality vastly improved 
The use of a turnover jig to flip the cars on their side 
greatly facilitated handling (see Fig. 1). 

The first operational step was removing wooden sides 
Next, '/s-in. thick steel side plating was tack welded to 
the frame. Butt seams were placed over the car side 
posts which later served to back up submerged-are 
welding (see Fig. 2). Box cars then moved on to the 
turnover jig. Here, each car was hoisted off its trucks, 


Fig. 2. Making a high-speed butt weld in box car side. 
In this operation car side posts served to back up submerged- 
arc welding 


tipped, and rested on its side (see Fig. 3). 
To assure clean sheet edges, all joints were sand 
blasted just before the submerged-are welding opera- 


tions started. ‘Two carriage mounted submerged-arc Upon the completion of one side, a box car was 
welding machines then made a series of eight 8-ft. 3-in hoisted, spun 180 degrees, and set down for the second 
long butt welds and two 14-ft. 6-in. long fillet welds per side to be submerged-arc welded. Employing seven 
: car side. Completed welds required no postweld treat- welders and two helpers, production averaged fou 
ment rebuilt box cars a day 


New York, N. ¥ 


Based on a story by The Linde Air Products Co., 


Fig. | Hoisted free of its trucks, this box car is easily spun 
180 deg to allow submerged-arc welding on each side 


completed these fillet welds three times faster with sub- 
merged-arc welding than with methods formerly used 
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E. W. Bliss Enrolls as a Newfield, New Jersey. They are a Mr. J. Strong, M.A., a director of 
Sustaining Member division of Metallurg, Inc 99 Park British Oxygen Engineering Ltd., has 
Ave., New York 16, N. ¥ been eleeted vice president 
The E. W. Bliss Co., 1375 Raff Road s. W Madsen is the sustaining 
s C's ( oO has member repress ative 
Wa anton, Ohi is recently mil ntat Plummer Honored by 
become a sustaining member of the J idi Seci 
AMERICAN WELDING Sociery : apan Welding ociety 
To meet the ever-growing production Gar Wood Industries Now a Fred L, Plummer, past president of 
requirements in the field of heavy Supporting Company Member the Aumetcas Wesnues focuser. wee 


weldments, the E. W. Bliss Co. has d 
One of the most recent additions to recent ude an Honorary Member of 


complete welding and flame-cutting the Japan Welding Society. Mr. Plum 
T compal member s the Gar Wood mer is the second foreign person to be 
plants The facilities include stress- ad so honored by Japat 
relieving furnaces, radiographic equip- rhe certificate awarded Mr, Plummer 
ment and big multitorch machines that ; oy _ reads as follow This is to certify that 


thorized by J ipert lant 

can cut material ranging up to 14-in es , — one in view of the conspicuous service you 

engineer and became effective on 

armor plate September 1 have endered to the progress and 
TILED 

All the mode rh we lding methods “are deve Opti nt ol we lding tee hnology and 


used: metal-are covered electrode, its applications, you are unanimously 
with British Institute of Welding recommended and accepted as Honorary 
or tungsten electrode, oxyacetylene ane f Janan Socie 
xya ne an Elects Top Officers Me of Japan Welding Society in 
weordance with Article 9 of the By- 
I}. R. Lewis has been appointed sus Sir Charles Lillicrap, K.C.B., M.B.1 iws of the Societ 
taining member representative D.Sc. (Eng.), has been elected president Mr. Plummer visited Japan in April 
of the Institute of Welding for 1956-57 1456 During his sta there he pre 
and was installed at the annual general sented a talk before the Japanese weld- 
Sustaining Membership Taken —osweeting of the Institute on July 19th ing group 


Out by Shieldalloy 
Shieldalloy Corp., Newfield, N. J., is 


one of the largest US and Canadian 
suppliers of welding rod coating AWS DIRECTORS-AT-LARGE 
materials; they also supply the steel 


industries with various metals and alloys Ferm Gupives 1957 1958 1959 


Shieldalloy columbium and tantalum 


metals are widely used in electronic and R. W. Clark F. H. Dill J. H. Blankenbuehler 
atomic applications. Shieldalloy pro- J. W. Mortimer E. D. Peters G. E. Linnert 
ducts can be broken down into th Hal Savage J. L. Wilson Gordon Parks 

R. L. Townsend R. J. Yarrow F. H. Stevenson 


following categories: Welding and pow 
der metallurgy industries, with such 
products as chromium metal Os 

ferro chromium, ferro columbium, ferro AWS DISTRICT DIRECTORS 
columbium-tantalum, ferro manganese 


ferro. titanium ferro tungsten ferro District No. 1 -New England Sidney Low District No. 7- West Centrai A. F. Chouinard 
am an tits 

van idium, an itanilum aluminum District No. 2» Middle Eastern D. B. Howard District No. 8- Midwest F. G. Singleton 
These are, of course powdered metals 

and alloys In this same industrial District No. 3-North Central ll E. Jackson District No. 9-Southwest P. V. Pennybacker 
bracket, under the heading ‘processed TR 

minerals and ores,” Shieldalloy supplies District No. 4-Southeast T, R. Berg District No. 10. Western C. L. Breese 
chromite fluorspar, hausmannite District No. 5-East Central Lew Gilbert District No. 11 -Northwest C. M. Styer 
iimenite, iron carbonat« Iron oxide 

kaolin clay rutile and zircon and District No. 6-Central Keith Sheren 


zirconium silicate 

They supply chromium metal “9S 
and “99” ferro columbium, melting OTHER DIRECTORS 
base alloy and zircon sand am flour 
for the steel foundry and nonferrous Honorary Life Director aA A. Adams Junior Past-President F lL Plummer 
metallurgical industries 


Shieldalloy’s sales force and plant Junior Past-President C. H. Jennings Junior Past-President J, H. Humberstone 
facilities are located on West Boulevard 
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See it at the 
Metalworking Show 


The WEST-ING-ARC CO: process 
can be seen in action at the 
Metalworking Show in Cleveland, 
October 8 thru 11, Booth 1711. 
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get 30h faster welds less cost 


The automotive industry, and other industries as well, 
are constantly proving the multiple advantages of 
new WEST-ING-ARC CO, on high-speed production 
lines—for the welding of frames, spring seats, rear- 
axle housings, drive and transmission housings, 
bumper jacks, etc. 

Like these high-volume producers, you'll find you get 
sound welds without spatter... without preliminary 
preparation ...without after-cleaning ... without grind- 
ing ...no time-outs. Here are some of the outstanding 
features of WEST-ING-ARC CO),: 

e Semiautomatic hand gun 
e Light and heavy-duty automatic head—with side- 
delivery nozzle 


e Semiautomatic, automatic or spot welding 

e Mild steel, aluminum or stainless steel welding 

e Flexibility—CO), argon or submerged arc 

Operator's remote control station 

e Constant potential selenium rectifier-type power 
supply with automatic voltage compensation 

All this—and at greater operating savings for you! 
Call your local Westinghouse welding specialist 

today. He will be glad. to show you how you can in- 

crease your high-volume weldment production with 

WEST-ING-ARC CO). Or, write to Westinghouse 

Electric Corporation, Welding Department, P. O. Box 


868, Pittsburgh 30, Pennsylvania. 1.21976 


WATCH WESTINGHOUSE! 


COVER THE PRESIDENTIAL CAMPAIGN ON CBS TELEVISION AND RADIO! 


WEST-ING-ARC CONTROLS 
are housed in a NEMA Type 
12 enclosure and conform to 
J. L. C. standards. The enclo- 
sure is dust-tight and contains 
a safety interlock which dis- 
connects the control circuit 
when the door is opened. 
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HEAVY-DUTY WELDING HEAD 
includes a side-delivery nozzle 
to eliminate spatter and slag 
deposits. It consists of a revers- 
ible, variable, slow-speed 4 hp 
frame motor, geared to a spur- 
type gear train, plus a knurled 
drive roll to feed the wire. 


TYPE MS-21 WIRE is a mild stee! 
copper-flashed wire specifically 
designed for use with carbon 
dioxide shielding gas. This is a 
high-quality welding wire with 
a vitally controlled analysis. It 
may also be used for inert gas 
welding (reverse polarity). 


RCP WELDER supplies GOOamps 
at 34-volt load; is dependable 
and service-proved, like the 
Westinghouse RA welder. Cur- 
rent adjustments are automati- 
cally predetermined by the rate 
of wire feed. Output can be var- 
ied between 12 and 40.5 volts. 
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AWS-AFS CAST IRON GROUP MEETS 


Pictured above are some of the members of the Joint AWS-AFS Committee on 
Welding Iron Castings who met in May at the U. S. Naval Engineering Experi- 
ment Station in Annapolis, Md. At this meeting, an extensive cooperative program 
of welding and testing gray, nodular and malleable cast iron was arranged. Left 
to right are Bela Ronay, U. S. Naval Engineering Experiment Station; S. E. Kelly, 
Eberhard Mfg. Co.; J. E. Fitzwater, International Harvester Co.; H. V. Inskeep, 
Linde Air Products Co.; Ed Fenton, acting secretary, AWS Headquarters; J. S. 
Vanick, chairman, The International Nickel Co., Inc.; K. Cann, Ingersoll-Rand Co.; 
B. F. Shepherd, Ingersoll-Rand Co.; W.M. Spear, Worthington Corp.; S. Low, vice- 
chairman, Chapman Valve Mfg. Co.; 5S. T. Walter, Air Reduction Sales Co. Also 
present, but not in the photograph, were C. H. Burgston, Deere and Co., and W. 
W. Edens, Allis-Chalmers Mfg. Co. (Official U. S. Navy photograph) 


This versatile automatic welding head manipulator 
makes precision longitudinal and transverse welds, 
both internal and external, with robot-like consist- 
ency and machine tool accuracy. Its speed and ease 
of alignment greatly reduce set-up times and over- 
all costs for large intricate weldments. 

Easily moved by overhead crane, the LEWIS 
“Universal” can be used for repetitive production 
or special set-ups. Both track-type and pedestal- 
type models are available in a range of sizes. 


Write today for Bulletin 6960 


for details 


THE LEWIS WELDING & ENGINEERING CORP. Em 
Welding Division 
Interstate Street 


Bedford, Ohio 


NSoctety News 


EMPLOYMENT 
SERVICE 
BULLETIN 


Position Vacant 


Mechanical Engineer K-G Welding 
Equipment Division offers an unusual 
opportunity to an experienced design and 
development engineer on gas welding and 
cutting apparatus. If you are stymied and 
are ready to take a position of senior re 
sponsibility with an alert growing organ- 
ization, send your qualifications in con 
fidence to B. H. Van Dyke, Air Products 
Inc., P.O. Box 538, Allentown, Pennsy! 
Vania 


Services Available 


A-OSY Wanted: Permanent 
as welding engineer Age 32 Bb. 
degree, physical metallurgy. Eight years 
extensive experience involving research 
in ferrous and nonferrous materials and 
welding methods; thorough background 
in application of consumable electrode 
welding (argon and CO, gases, submerged 
are process, inert-gas welding and are- 
welding electrodes); work directly with de- 
sign and production engineers 


position 


@ PORTABILITY 


@ RAPID ALIGNMENT 


THe JourNnat 


TODAY... 
SAL 

THERE 
TOMORROW 
TOMORRO 
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Section News and Events 


as reported to Catherine O'Leary 


PROGRAM OF MEETINGS 
Pittsburgh, Pa.—The  Pittshurgh 


Section announces the following pro 
gram of meetings for the season start 
ing with the October meeting 


Oct 17, 1956—‘ Metallurgy of 
Stainless Steel,”’ William T. De 
Long, Metallurgist in Charge of 
Quality Control, McKay Co 
York, Pa 

Nov 21 1956 
Wind Tunnels,”’ 
research engineer, 
Des Moines Co 

Jan. 16, 1957—‘“‘Large Weldments 
Fabrication,” John L Lang 
welding engineer Lukenweld 
Division, Lukens Steel Co 
Coatesville, Pa 

Feb. 20, 1957—‘Hi-Temperature 
Alloys,”” Frank M tichmond 
manager, Materials Research 
Universal Cyclops Steel Corp 
Bridgeville, Pa 

Mar. 20, 1957 
Are Cutting and Gouging,’ My- 
ron D. Stepath, president, Areair 
Co., Lancaster, Ohio 
“Cutting Aluminum Alloys,” Paul 
B. Dickerson, project engineer 
Alcoa Process Development Lab- 


“Welded Steel 
Ludwig Adams 


Pittsburgh 


‘Compressed-Air 


oratories, Aluminum Company of 
America, New Kensington, Pa 
Apr. 19, 1957—Twentieth Annual 
Tri-State Ladies Night and Din- 
ner, Georgian Room, Webster 
Hall Hotel. Entertainment, doo: 
prizes, music, guest speaker No 
afternoon technical session 


All of the above meetings, with the 
exception of the April meeting, will 
start at 8:00 P.M. and will be held at 
the Mellon Institute of Industrial 
Research, Oakland, Pa. 


STEEL CASTINGS 


Shreveport, La.—‘‘A New Look at 
Steel Castings’’ was the subject of a 
talk by J. H. Lowe, 
Kemalloy Corp., Shreveport, given at 
the July 19 meeting of the 
port Section held at the Caddo Hotel 
Mr. Lowe covered the bistory of steel 
He explained how castings 
are being accepted more than ever 


e-president, 


Shreve- 


castings. 
before in critical places such as for 


crane hooks. Educating the public 
and the outstanding record of castings 
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in service has been responsible tor 
castings Mr 
Lowe described strength of 


vide acceptance ol 
castings 
where used, quantity produced, et 
He also compared the physical prop- 
erties of castings to steel plate 


INERT-GAS WELDING 


Shreveport, La... The August 16th 
dinner meeting of the Shreveport Sec 
tion was held at the Caddo Hotel 
The main speaker of the evening was 
Harry Huff 9, of the Air Reduction 
Houston, Tex. Mr. Huff 
talked on the subject 
Welding of Aluminum 


The aluminum industry is one of the 


Sales Co 


“Tnert-Gas 


fastest growing major industries in 


the United States. For many years 
there was only one aluminum pro- 
ducer but othe entered this field 
during and since World War II 
Because of research new aluminum 
illoys with better physical properties 
ind welding characteristics are being 
developed lor example the alumi- 
shave relatively 
high tensile strength and good due- 


Auoy 


tility after welding 
The heat-affected zone is the critical 
in aluminum weldments. In 
this zone the structure 18 
changed to that of a cast material 
Any increase in strength of aluminum 
because of heat treatment or work 
hardening is destroyed by welding 
Inert-gas shield protects the molten 
from atmosphere and its 


point 
grain 


puddle 


ionizatior path Certain mixtures of 


SECTION MEETING CALENDAR 


OCTOBER 16 

NEW JERSEY Section. Dinner of 6:30 P.M 
Meeting at 8 P.M. ot the Essex House Hotel, 
Nework, N. J. “Tool and Die Welding,” by 
Richard K. Lee, Alloy Rods Co. 


OCTOBER 17 

PITTSBURGH SECTION. 8:00 P.M. Mellon In 
stitute of Industrial Research, Oakland, Pa 
‘Metallurgy of Stainless Steel,” by William T 
Delong, McKay Co 


OCTOBER 29 
OLEAN-BRADFORD Section 

rant, Olean, N. Y 

Society of Mechanical Engineers 


Castle Restau 
Joint meeting with American 
“Product De 
sign for Welding,” by John Mikulak, Worthing 
ton Corp 


NOVEMBER 2 

NORTH CENTRAL OHIO Section 
6:30 P.M. Meeting at 8 P.M. Talbot Hotel, 
Galion, Ohio. 
in Shipyards,” by Rolph Bradway, New York 


Dinner at 
"Welding Fosters Diversification 
Shipbuilding Corporation. Movie “iron Ore 
from Cerro Bolivar To be shown through the 


courtesy of Bechtel Corp. 


NOVEMBER 9 


COLUMBUS Educational 
Series Arc Welders Power Supply.” 


Section Panel 


NOVEMBER 13 


DAYTON Section 
“Tool Room Welding,” by F. E. Kessler, Welding 


Dayton Engineers Club. 


Equipment and Supply Co 

NEW JERSEY Section. Dinner at 6:30 P.M. 
Meeting ct 8 P.M. Essex House Hotel, Newark, 
N. J New Techniques in inert-Gas-Shielded 
Arc Welding,” by J. 0. Corey, General Electric 
Co. 


NOVEMBER 20 


OLEAN-BRADFORD 
Valley Hunt Club, Lewis Run, Po 


Section 7:00 P.M. 
‘Control and 
Correction of Welding Distortion,” by LaMoftie 


Grover, Air Reduction Sales Co 


NOVEMBER 21 


PITTSBURGH Section 8:00 P.M. Mellon 
institute of Industrial Research, Oakland, Pa. 
“Welded Steel Wind Tunnels,” by 
Adams, Pittsbu: gh-Des Moines Co 


Ludwig 


Editor's Note 


November |, so that they may be published in December Calendar 


Notices for January 1957 meetings must reach Journal office prior to 


Please give full 


information concerning time, place, topic and speaker for each meeting. 


Section News and Events 
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Close-up view of the Vacuum Tower 
with the Crude Towers in the back- 
ground. 


The two Crude Towers on the left 
and the Vacuum Tower on the right 
were field welded by C B & | using 
Atom + Arc 7016 electrodes. 
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Welded with 0 


reports more than 1 1/4 miles 


Crore 


of field welds with 
less than 1/5 of 1% of X-rayed 


Chicago Bridge & Iron ¢ ompany, one of this coun 
try's leading builders of tanks and processing 
structures, used Atom * Arc 7016 electrodes on this 
field erection job at the Sinclair Refinery in Marcus 
Hook, Pennsylvania. Their report on the building 
of this 138-foot Vacuum Tower and the two 176-foot 
Crude Towers makes amazing reading. For example 
on the Vacuum Tower there were 2500 feet of field 
welds with only 8 inches of X-rayed welds that had 
to be chipped out and re-welded 

A summary report shows that there were 619 
X-rays made on the job. 626 were satisfactory, 23 


kind or 


15 were defects in field welding 


but only 


anothe r 


A total of 6720 


showed defects of one 


welds chipped and re-welded! 


with 
only 12 feet of 


feet of welds (over 1 1/4 miles) were made 


Arom * Arc 7016 electrodes and 
X-raved welds had to be chipped out and re- welded 
(less than 1/5 of 1%)! 

All stainless clad sections in these towers were 
welded with Arcaloy 409 Stainless Steel Electrodes 

Quality workmanship is the paramount consid 
eration at Chicago Bridge & Iron. Theis report on 
this Sinclair job is enough to indicate that they get 
this high quality with Atom * Arc clectrodes 

You'll want “Atom-Arc quality” on your jobs 
too. Contact your Alloy Rods Company distributor 


or write for informative Data Sheets 


Alloy 


Rods 


no finer electrodes made...anywhere 


General Offices and Plant 
York 3, Pennsylvania 


Pacific Coast Sales Offices and Plant 


El Segundo, California 


Hortonspheroid” Storage Tank at 
Sinclair site, majority welded com- 
pletely with Atom « Arc electrodes. 
© Chicago Bridge & tron Co 
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argon and helium give better are sta- 
bility, sounder welds, and deeper pene- 
tration than argon 

These are a few of the remarks on 
Huff's 


the subject as covered in Mr 
talk 


EXECUTIVE COMMITTEE 
MEETING 


Miami, Fla.-A meeting of the 
Iixecutive Committee of the South 
Florida Section was held at the Miami 
Welding Supply Company's office on 
Auguet 15 

The pew meeting place, starting 
September 19, was announced as 
the Melrose Hall at 2701 N.W. 28th 
St Miami. buffet before the 
meeting and an open forum after each 
meeting ure planned. 


DISTRICT MEETING 


Birmingham, Ala.—-The Southeast- 
ern District meeting was held in the 
Colonial Room of the Bankhead 
Hotel in Birmingham on August 3rd. 
4 district executive committee and a 
district nominating committee were 
appointed. A review of the Sections 
in the District was presented by the 
district director 

Program arrangements also came up 
for lengthy discussion. The impor- 
tance of getting speakers for 
interest, applying to area problems 
was discussed. Good attendance de- 
termines ability to get good speakers 
for future meetings. Joint meetings 
with other societies are very beneficial 
These were some of the points dis- 


local 


cussed, 

Motion was made to hold the next 
district meeting at the Lookout 
Mountain Hotel near Chattanooga, 
Tenn., on June 7th and Sth, 1957, 


with the business meeting being held 
on the 7th. 


SECTION OFFICERS 
CONFERENCE 


Minneapolis, Minn. District held 
an Annual Section Officers Conferenc: 
on July 20 at the Calhoun Beach 
Hotel. A total of 27 officers repre- 
senting eight Sections attended \ 
6-hr business meeting was held with 
District Directors Jackson and Single- 
ton presiding 

A report was made on last year's 
activities by a representative from 
each Section during which questions 
were asked and a free exchange of 
ideas resulted. 

Immediately following adjournment 
of the meeting, special group meetings 
were held to line up speaker circuits 
and programs for the coming year 


The 8th District Annual Section Officers’ Conference was well attended. At the 
head table are (left to right) C. M. Clogston, John Markwell, Frank Singleton, 


Horace Jackson, A. P. Demmer and R. H. Schleuder. 


Around long table (starting 


upper left) are C. Brinton Swift, John Mascarello, Gene Coleman, Ed Looney, Ted 
Lowe, Gene Carnes, Roy Williams, L. A. Morehead, Dave Daliman, S. V. Williams, 
S. H. Palmer, Roger Griffis, Lillian Polzin, Wm. Newton, Myron Quantic, Harvey 
Gillerman, George Bland, Jack Kilkenny and H. E. Nelson 


Members and wives at 8th District Section Officers’ Conference enjoying Smorgas- 


bord at Calhoun Beach Hotel, Minneapolis 


Section News and Events 


8TH DISTRICT ANNUAL 
SECTION OFFICERS’ CON- 
FERENCE HELD IN MINNE- 
APOLIS ON JULY 20 


Frank Singleton (left), newly elected 
director, is shown receiving documents 
from Horace Jackson, immediate past 
director. 
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Effective August 1, 1956 


MEMBERSHIP CLASSIFICATION 


A—Sustaining Member B—Member 


D—Student 


BIRMINGHAM 
Bush, Joseph R. (B 
BOSTON 

Baker, Arthur K. (B 
CANADA 


Cleghorn, 
Driedger, 
Somerville, Floyd | 


CHICAGO 


Herrick, G. R. 


Reickert, F. A. (B 
CLEVELAND 
Flowers, Roy (B 
Wylie, Robert D. (B 
COLORADO 
Thurman, Billy G. 
COLUMBUS 
MePherson, Robert F. (¢ 
Weare, Norman (¢ 
DALLAS 

Dunfee, Henry H. 
DAYTON 

Fesker, R. C.(C 
DETROIT 


Brisky Robert W. (B 
Leeser, D. O. (B 
Longvear, Marvin R 
MeGraw, Robert E. ( 
Piasec ki, Tadeusz L 
EAST TEXAS 
Sorensen, Walt W 
FOX VALLEY 
Vande Bogart Karl, . 
HARTFORD 
Kellogg, Robert H., Jr 
HOUSTON 


Bryan, Peyton 
Morrison, ©. J 
Morris 


Salm 


INDIANA 


Siverteen, David R. (C 
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E—Honorary Member 


LONG BEACH 


Beard, Darrell I 
Daugherty. Don 
Ciolgart, Lester R 


Tanaka Tom I 
LOS ANGELES 


Barnes, Kennet 
ford | 
Briney, Glenn W 
Close, Donald C 
Deuchler 
Fiora, Frank (B 
Herold, David W 
Knudsen, Bob (D 


Leaming, Clyde I 


Benson. Cli 


C—Associate Member 


F—Life Member 


( 


( 


( 


Philip G 


( 


I) 


Negrette, J. M.(B 


Planner 
Seagren Harr \ 
Smith, Richard S 


MAHONING VALLEY 


Keeler, Richard D 
Moffett, Ralph 


NEBRASKA 
Brackett, Claude 
NEW JERSEY 


Andriola, bkdward 
Wisman Alfred 


NEW YORK 
Adler, Arthur 


rnard P ( 


( 


MeCracken, John 


Maurice 
Keith I 


Phillips 
Swartzell 
NORTHWEST 


Anderson, Willian 


PHILADELPHIA 
Bowe ra, Robert W 


Connelly, Charl 


Rohri« h, Andrew 
PITTSBURGH 


( 


Simmons, Robert | 


RICHMOND 
Tackett, Donald | 
ROCHESTER 


Houle, James | 
Pike B 


B 


B 


Veu 


Total National Membership August |, 
Sustaining Members 
Members 
Associate Members 
Students 
Honorary Members 
Life Members 
Total 
AWS Builds Men of Welding 


ST. LOUIS 
Zeppenfe Id, H. B. (4 
SAN FRANCISCO 


Alm, Robert D. (C 
Colville, George J. (4 


WESTERN MICHIGAN 
DeWall, Erie (C 
WORCESTER 

Mohler, William R. (¢ 


NOT IN SECTION 


Loper, D. R. (B 
Donald J. (¢ Addyman, Stanley A. (B 
Christy, Benjamin (¢ 


SANGAMON VALLEY Cox, Philip J. ( 

Mi llo incis R iron | B 
Herrick. Georg 

SHREVEPORT 

Gelfand Mi ver (¢ Vorrison, | 

LaPlaca \ (¢ Rodiet Paul 
Putth 

STARK CENTRAL 

Willmott, J. C. (4 

WASHINGTON, D. C. 


Wilson 
Campbell Joel M (¢ 
Oleott, Kugene L (B 
Pritchard, James Rh. (¢ 


WESTERN 
MASSACHUSETTS 


Silver, Gordon H. (B 


Spiva 


Members Reclassified 
During the Month of August 
IOWA 


Kelleher, Patrick (C to B) 


EXCELLENT OPPORTUNITY 
FOR EDITORIAL ASSISTANT-SPACE SALESMAN 


National engineering society monthly requires resourcetul, capable assist 
ant to sell advertising epsce and to aid with overall editorial and produc 
tion activities Field closely allied to metallurgy and metal tabricetion 
In reply please outline experience, persona! history and salary require 
ments. Box V-337 


Get the BEST for LESS 
Get 
“ANTI-BORAX” FLUXES 


Fully Guaranteed 


SAFE—NON-TOXIC 


Cast Iron Welding Flux 
Brazing Flux 
“Braz-Cast” Flux for bronze welding cast iron 
“ABC” Sheet Aluminum Flux 
Silver Solder Paste Flux 
Send for complete Folder and Samples 


Mfg. by 
ANTI-BORAX COMPOUND CO. INC. 


Fort Wayne 9, Indiana 
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EASILY ACCESSIBLE 
STARTING BATTERY 


Prove it to yourself— 

Make this actual fea- 

ture-by-feature compari- 

son of General Electric 

engine-driven welders 

with two other lines of 

engine-driven welders. 

You will see that only 

the new G-E welders a 

have so many advanced EASILY PRESET FE! 
design features for better elector, Current Dia! 
welding at lower cost. Dual Controls make cur 


ectrode 


rent setting easier and 
more accurate 


GENERAL ELECTRIC 
MANUFACTURER A 
MANUFACTURER B 


ENGINE AND GENERATOR GENERATOR 
) 


How General Electric’s NEW Line of Engine-driven 
Welders Help You Save with Faster Welding 


Advanced design assures less “downtime,” minimum maintenance — 


for faster, lower-cost welding 


General Electric engine-driven 


SAVE YOU MONEY 


welders begin saving you money the first day on the job. 


Nothing stretches out welding time more than 


unreliable or obsolete equipment. Such equipment in 


creases your maintenance costs and results in non For example, the deep-sump crankcase provides com- 


productive ‘“‘downtime.”’ plete lubrication to all moving engine parts up to a 


To reduce welding delays, General Electric's new 15-degree tilt in any direction. This helps to reduce 


line of engine-driven welders has been designed and costly breakdowns. And the over-all advanced design 
minimum assures you of more and better welds at less cost, with 


These 


, and 400-amp welders save for you with 


field-tested for maximum durability and 


in costly downtime for maintenance 


Additional 


are described below 


maintenance -—without sacrifice in performance. a reduction 
new 200-, 300 
the following advantages 


SAVE YOU TIME Sturdy construction, 


new -design 


and repair General Electric advantages 


the depend For more information about how General Electric en- 
gine-driven welders can help you, contact your nearby 
General Electric Welding Distributor. He 
book, Write for 
714-5A, General 


New York, 


able Hercules engine, generator, and 


simplified control all combine to give you steady out is listed in 
the yellow pages of your telephone 
bulletin Section 


Schenectady 5, 


put, longer operating time between overhauls, and 


reduced maintenance. This means more production descriptive to 


per machine .. . per man-hour. Electric Company, 


Progress /s Our Most /mportant Product 


GENERAL ELECTRIC 


DEPENDABLE Geared Gover- PUSHER-TYPE Engine Fan CONTROLLED CURRENT Peaks 


PRELUBRICATED Generator 
Bearings — Bal! 


ibricated with 


CONSTANT -PRESSURE 
Springs — Right 


maintained for 


Brush 
pressure 
life of 

with 


bearings nor-——-Gear 
suffi 


years ol 


pre 
nt regulation 


ing 


generator brushes ci grease for 


out adjustment service 


nor maintains 


iriver 


for 


lose 
best 


nt peaks are 


ed. Are 


gover- Large diameter pusher con- 


can be crowded 
or 


spec d 


type fan circulates ample 


weld- cooling air for engine and stumbling 


generator 


L— 


L— 
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Current Welding Literature 


For copies of articles, write directly to publications in which they oppeor 


fecident Prevention. Yurmes and Gases in Welding with 
Basic (Lime-Bearing) Electrodes, K. Kellermann. Brit. 
Welding J., vol. 3, no. 5 (May 1956), pp. 196-200. 

Aircraft Engine Manufacture. Automatic Setup for 
Brazing Jet Stator Blades. Automotive Industries, vol. 114, 
no. 4 (Feb. 15, 1956), pp. 54, 146. 

fircraft Maintenance. Weld Repair of Aircraft Quality 
Magnesium Castings, W. A. Beck. Soc. Automotive Engrs 
Paper no. 676 (for meeting Jan. 9-13, 1956), 9 pp 

fre Welding. Self-Adjusting Welding Ares: Drift in 
Power Source Output and Electrode Feed Rate, J.C, Need- 
ham. Brit. Elec. & Allied Industries Research Assn.—Tech. 
Report Z/T97 (1954), 23 pp. 

Automobile Manufacture. Position Welding Speeds 
Production, L. V. Ansel. Tool Engr., vol. 36, no. 6 (June 
1956), pp. LOL-1038. 

Automobile Manufacture. Unique Production Meth- 
ods for Chevrolet Chassis Frames, J. Geschelin. Auto- 
motive Industries, vol. 114, no. 4 (Feb. 15, 1956), pp. 54-59, 
106, 

Brazing. Better Brazing Turns on Rotary Tables. /ron 
Age, vol. 178, no. 4 (July 26, 1956), pp. 64-65. 

Brazing. WUigh-Frequency Heating in Soldering and 
Brazing. Engineering, vol. 181, no. 4704 (May 4, 1956), 
pp. 304-305 

Brazing. Induction Brazing: Advantages Justify Costs, 


P. W. Morse. Jron Age, vol. 178, no. 1 (July 5, 1956), pp 
7: 


Brazing in Vacuum, J. H. Newitt. Steel, vol, 138, no. 23 


(June 4, 1956), pp. 107-108. 

Brazing. raze Strong Joints with Self-Fluxing Alloys, 
D. A. Canonico, N. Bredzs and H. Schwartzbart. Jron Age, 
vol. 177, no, 24 (June 14, 1956), pp. 98-99. 

Bridges, Composite. Stud Shear Connectors Used in 
Composite Steel and Concrete Bridge. Roads & Streets, vol. 
09, no. 3 (Mar. 1956), pp. 66-68, 113; see also Welding Engr., 
vol, 41, no. 4 (Apr. 1956), p. 34. 

Buildings. Natural for Structural Welding. J/ndustry & 
Welding, vol. 29, no, 4 (Apr. 1956), pp. 66-68, 71, 84. 

Buildings. Steelwork of New Passenger and Cargo 
Building at Southampton. Engineer, vol. 201, no. 5219 
(Feb, 3, 1956), pp. 160-161. 

Canal Locks. Baudouin Lock at Port of Antwerp. 
Engineer, vol. 200, no, 5203 (Oct. 14, 1955), pp. 553-554. 


Case Hardening. Modern Case-Hardening Processes, 
P. F. Haneock, Jron & Steel, vol. 29, no. 3 (Mar. 1956), 
pp. 87-03 

Clad Metals. Welding Composite Steels: Clad Steels, 
H. Thielsch. Machine Design, vol. 28, no. 9 (May 3, 1956), 
pp. 06-100 

Earthmoving Machinery. Weavy Forming and Weld- 
ing Makes Earthmovers, A. W. Johnson. Am. Machinist, 
vol, 100, no. 11 (May 21, 1956), pp. LIS-122. 
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Earthmoving Machinery. High Quality Joints are 
Formed When Squirt Welding Tractor Shovel Buckets 
J. Paul. Machine & Tool Blue Book, vol. 51, no. 4 (Apr 
1956), pp. 138, 140, 142-143. 

Electrodes, How lron Powder Rod Cut Welding Time 
40%, J. P. Boucher. Can. Machy., vol. 67, no. 4 (Apr 
1956), pp. 174-175. 

Flame Hardening. M. R. Scott. Machine & Tool 
Blue Book, vol. 51, no. 6 (June 1956), pp. 148-152, 154, 156 


Gears. Internal Gears Broached, Welded Automatically 
to Slash Costs, W. G. Mertens. Am. Machinist, vol. 100 
no. 11 (May 21, 1956), pp. 124-127. 

Hard Surfacing. Chrome Alloy Surfacing, E. Magde: 
Can. Metals, vol. 19, no. 5 (May 1956), pp. 58, 60 


Houses. Do it Yourself—Weld House, H. J. Miller 
Welding Engr., vol. 41, no. 5 (May 1956), pp. 82, 85 


Inert-Gas Welding. CQO, Inert-Are Welding Shows Big 
Cost Advantage, H. Robinson and J. McKinney. |W estern 
Metals, vol. 14, no. 4 (Apr. 1956), pp. 74-75. 


Jigs and Fixtures. Use of Standard Positioning ' nits 
Lower Welding Costs, W. W. Wakefield. Industry & WW eld- 
ing, vol. 29, no. 5 (May 1956), pp. 84-87, 90-92. 

Light Metals. Argon Are Welding of Aluminum and Its 
\lloys—Electrical Considerations, L. H. Orton and J. ( 
Needham. Brit. Elec. & Allied Industries Research Assn 
Tech. Report Z/'T104 (1955), 25 pp. 

Light} Metals. Design Considerations in Selecting 
Aluminum Alloys for Welding, W. M. Rogerson. Machine 
Design, vol. 28, no. 8 (Apr. 19, 1956), pp. 103-106. 


Light Metals. Weld Aluminum Two Ways in Mass 
Production Setup, L. W. Kunkler. Jron Age, vol. 177, no. 
23 (June 7, 1956), pp. 122-123. 

Metals Testing. Today, You See Through Metal with 
Portable Atomic Camera, 8. Elonka. Power, vol. 100, no. | 
(Jan. 1956), pp. 116-117. 


Vilitary Vehicles. These Assembly Ideas Save You 
Money, E. J. Tangerman. Am. Machinist, vol. 100, no. 13 
(June 18, 1956), pp. 129-136. 


Motor Boats. All-Welded Cruiser. Modern Metals, vo 


12, no. 3 (Apr. 1956), pp. 38, 40. 

Motor Boats. <All-Welded 96-Ft American-Built Moto: 
Yacht, L. Grover and E. H. Holder. Am. Soc. Naval Engrs 
J., vol. 68, no. 2 (May 1956), pp. 375-382. 

Oxygen Cutting. Productivity by Oxygen Cutting, F 
Seymour-Semper. Brit. Welding J., vol. 3, no. 6 (June 1956 
pp. 227-233 

Petroleum Refineries. Texas Refinery Improves Opera 
tions, J. Isenhower. Welding Engr., vol. 41, no. 4 (Apr 
1956), pp 22-23. 

Pipe Lines. Automatic Position Welding Process for 
Piping, L. C. McNutt. Gas, vol. 32, no. 4 (Apr. 1956), pp 
158, 160, 162. 


Pipe Lines. Butt Welding of High Pressure Pipelines 
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Can be mounted in any 
position, Not affected 


Transducer (sensing 
>. head) is actuated by 
presence of magnetic 
materials overa 
wide range of sizes, 
shapes, weights, 
roughness, speeds 


\ 
No moving parts. 
No metal-to-metal 
contact required for 
operation 
Sensitivity up to 1 inch 


Non-magnetic material 


by vibration Small size (17%4"x6") — between the part and 
Fits into tight spots transducer does not af- 


e Here's an entirely new concept 
in industrial limit switches! We've 
named it the PROXIMITY LIMIT 
SWITCH because it is actuated by 
the nearness of ferrous parts or mate- 
rials. Since its operation requires no 
physical contact, it has unlimited ap- 
plications in places where the use of 
conventional limit switches is either 
impractical or impossible! Its range of 


fect operation 


application is broadened, too, be- 
cause the transducer (sensing head) 
is not affected by vibration or by the 
presence of non-magnetic material 
In paint spray systems, on produc- 
tion line presses, multiple process 
machines, heavy automation equip- 
ment—there are literally scores of 
places where this amazing new PROX. 
IMITY SWITCH will do the job better! 


ASK YOUR SQUARE D FIELD ENGINEER FOR A DEMONSTRATION. OR WRITE 
FOR PROXIMITY LIMIT SWITCH BULLETIN. ADDRESS SQUARE D COMPANY, 
4041 NORTH RICHARDS STREET, MILWAUKEE 12, WISCONSIN 


nNow...EC&M propucts ARE A PART OF THE SQUARE D LINE! 


SQUARE J) COMPA 


| 
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I nat. Petroleum Rev., vol. 10, no. 113 (May 1956), pp. 147-148 


Pipe Lines. Clase | Metal-Are Welding of Steel Pipelines 
and Pipe Assemblies for Carrying Fluids. Brit. Standards 
Inst.—Brit. Standard 2633-—(1956), 70 pp. 


Pipe Lines. Class Il Oxy-Acetylene Welding of Steel 
Pipelines and Pipe Assemblies for Carrying Fluids. Brit. 
Standards Instn.Brit. Standard no, 2640 (1955), 46 pp. 


Pipe Lines, Stringing Oil Pipe is Mile-a-Day Welding 
Job, A. G. Barkow. Welding Engr., vol. 41, no. 5 (May 
1956), pp. 40-42; no. 6 (June), pp. 58, 60. 


Pipe Lines. Welding of Steam and Feed Pipework for 
Marine Installations, J. Chamberlain and W. L. Roe. IJ nat 
Mar. Engrs.—Trans., vol. 68, no. 6 (June 1956), pp. 173-182; 
(discussion), 183-192 


Pipe Lines. Why API Returned to 30° Bevel. Gas, 
vol. 31, no. 11 (Nov. 1955), pp. 108-113. 


Pipe, Steel. Pipe Mill, Utah, M. P. Klick. Western 
Machy. & Steel World, vol. 47, no. 4 (Apr. 1956), pp. LLO-111; 
see also anonymous article in Weatern Metals, vol. 14, no. 4 
(Apr. 1956), pp. 79-81 

Pipe, Steel. Production of Large-Diameter Welded 
Steel Pipes. Engineering, vol. 181, no. 4697 (Feb. 3, 1956 
pp. 122-124 

Pressure Vessels. Considerations Affecting More Eco- 
nomic but Equally Safe Pressure-Vessel Construction U tiliz- 
ing Hither Present-Day Ductile Materials or New High- 
Strength Less-Ductile Materials, J. J. Murphy, C. R. Soder- 
berg, Jr., and D. B. Rossheim. Welding Research Council 
Bull. Series no. 27 (May 1956), pp. 10-31; (discussion), 31-39 


AT THE FRONTIERS OF PROGRESS YOU'LL FIND 


FOR WELDING AND 
CUTTING... 


IN THE 
RED DRUM 


HIGHEST 
QUALITY 


DUST-FREE 


Write for the name and address 
of the NATIONAL CARBIDE supplier nearest you. 


National Carbide Company 


GENERAL OFFICES, 150 EAST 42ND STREET, NEW YORK 17, N.Y. 
A DIVISION OF AIR REDUCTION COMPANY, INCORPORATED 
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Pressure Vessels. Direct-Reading Charts for Design of 
Welded Aluminum-Alloy Vessels Under External Pressure 
M. Holt. Aluminum Research Laboratories—Tech. Pape: 
no. 11 (1955), 42 pp. 


Pressure Vessels. How to Weld High-Pressure Vessels 
with Automatics, W. W. Weber. Am. Soc. Naval Engrs 
J., vol. 68, no. 2 (May 1956), pp. 265-268. 


Pressure Vessels. Recent Work on Pressure Vessels by 
British Welding Research Association, P. H. R. Lane. /e- 
troleum Times, vol. 60, no. 1533 (May 11, 1956), pp. 327 
331. 

Pressure Vessels. Welding Shop for Large Pressure 
Engineering, vol. 181, no. 4699 (Feb. 17, 1956 
pp. 156-157. 


Vessels 


Quality Control. How Caterpillar Tractor Gets Quality 
Welds. Industry & Welding, vol. 29, no. 4 (Apr. 1956) 
pp. 131-135 


Refrigerators. Automatic Welding Machines for Re- 
frigerator Cabinets. Machy. (Lond.), vol. 88, no. 2269 (May 
11, 1956), pp. 703-707. 


Resistance Welding. Precision Timing Control for 
Resistance Welding. Industry & Welding, vol. 29, no. 5 
(May 1956), pp. 136-140. 


Resistance Welding. Use of Cold Cathode Counting 
Tubes for Control of Resistance Welding, T. W. Brady 
Electronic Eng., vol. 28, no. 336 (Feb. 1956), pp. 70-74. 

Road Machinery. Welding in Construction of Modern 


Road-Making Equipment. Welder, vol. 25, no. 125 (Jan.- 
Mar. 1956), pp. 13-16. 


INDICATOR 


Ferrite Indicator ip a simple, rugged, non 
destructive inspection instrument developed 
for laboratory, shop, and field use Go no-g 

feature permits instant acceptance testing of 
austenitic stainless and manganese weld and 


base metals Requires no external standard 
no adjustments, no visual readings, and 
unaffected by position Performs equally 


well on sheets, plates, rods, irregular shaped 
objects, and individual parts of complex com 
ponents Effective in locating areas of high 
and low ferrite content in heterogeneou 
products 

@ Indicator covers al! practical welding re 
quirements; inserts being available in the 
range of 1.5% to 15% ferrite 

@ Indicator weighs but three ounces and 
5” long All metal components are bright 
nickel plated and the Indicator is furnished 
in a handsome hardwood box 


Write today for complete detail 


Severn 
Engineering Company, Inc. 


Mérs. Ferrite & Permeability Indic ators 


P. O. Box 944 Annapolis, Maryland 
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An E-6013 electrode 
made specially 
for sheet metal 


FLEETWELD 


to give you: 

@ Lowest burn through 

® Less sticking at low currents 

@ Smoother corner and edge welds 

®@ Faster operation on DC negative 

@ Easier operation on vertical up welds 
than with conventional E-6013 electrodes 


Specifications and Procedures are given 
in Weldirectory SB-1351. Write 


THE LINCOLN ELECTRIC COMPANY 


Cleveland 17, Ohio 


LINCOLN... one dependable source for 
all your welding needs 


© 1956 The Lincoln Electric Company 


THE LINCOLN ELECTRIC COMPANY 
Dept. 1920, Cleveland 17, Ohio 


(] Send me Bulletin SB-1451. 
(] Have representative call. 


Company 
Address 
City 
Name 


Position 
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prepared by Vern L. Oldham 


Printed copies of patents may be obtained for 25¢ from the Commissioner of Patents, Washington, D. C 


2,755,476 Spank Dercecron/Visor 
Evans Bowers, 
Sr., Moylan, Pa., assignor to The Fibre 
Metal Products Co., Chester, Pa., a 
corporation of Pennsylvania 
This patented spark deflector assembly 

has the usual head engaging band or 
means therein, and it has a pivotally 
positioned plastic visor as well as a spark 
deflector element. Means are provided 
for locking the deflector and plastic visor 
in operative positions 


2,755,542-—-Mernop oF PRrovipina 
Feanous Merar Parts wrrn 
Atuminum Coatina—Alfred L. Boege 
hold, Detroit, Mich., assignor to General 
Motors Corp., Detroit, Mich., a corpora- 
tion of Delaware 
Boegehold’s new process relates to the 
formation of a structure highly resistant to 
oxidization at an elevated temperature 
The process consists of copper brazing 
together a plurality of ferrous metal 
parts and then preheating the assembly to 
a temperature at least as high as the 
melting point of aluminum while immersed 
in a Special salt bath. Then the heated 
assembly is immersed in a molten alumi- 
num bath to obtain an aluminum coating 
joined both to the ferrous metal and 
exposed copper brazing material by an 
alloy bond of specified thickness 
v3 
2,756,308 Wetper— Ray- 
mond KE. Powell, Westfield, N. J., 
assignor to Western Electric Co., Ine., 
New York, N. Y., 
New York 
This patent relates to an attachment 
for welding apparatus which has a fixed 
electrode and a movable electrode actu- 
ated by a spring. The attachment itself 
comprises means for overcoming any 
irregularities in the engaging surfaces of 
the materials and including a force apply- 
ing unit for applying its force to the 
movable Other means are 
provided for rendering the unit ineffective 
after the irregularities have been over- 
come 80 that the final movements of the 
movable electrode are under the foree of 
the control spring 


a corporation of 


electrode 


Mernops 
FOR WELDING CABLE 
Arthur Donelan, 
West Harrow, England, assignor to 
Pirelli-General Cable Works Ltd., Lon- 


don, England, a British company 


James 


This apparatus relates to forming a 
metal strip to constitute a sheath around 
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at least one electric cable core and it has 
means for progressively bringing the edges 
of the strip into juxtaposition around a 
cable core and a welding torch is provided 
for welding the edges of the strip together 
along the seam. The torch has a normal 
stationary welding position and means 
are provided for moving the formed strip 
and the enclosed cable core past said torch 
Apparatus also is provided for mounting 
the torch for movement parallel to the 
seam prior to starting the torch from its 
normal stationary position and after 
starting of the torch back to the normal 
stationary position by moving the torch 
in a direction opposite to the movement of 
the strip and cable. 


Rop Hover 
John F. Galbraith, Plainfield, N. J., 
assignor to Union Carbide and Carbon 
Corp., a corporation of New York 
Galbraith's patented welding rod holder 
includes a tubular body of conductive 
metal through which a welding rod may 
be moved and supplied with current there- 
from. One end of the tubular body is 
slotted to provide cantilever 
arms with wear conductive 
inserts on the outer ends thereof. These 
arms are adapted to exert a clamping 
action on a welding rod. Other means 
lock the arms in desired operative position 


resilient 
resisting 


Tanpem = Are 
Woakina—John A. Persson, Kenmore, 
and Jan M. Ruzek, Niagara Falls, N. Y., 
assignors to Union Carbide and Carbon 
Corp., a corporation of New York 
This new process comprises relatively 
moving metal work to be welded at a 
speed approximately of 360 ipm and more 
with relation to an are-welding station 
containing at least two gas-shielded fusible 
and refractory electrode-arcs in tandem 
The work is welded with a leading are so 
that the resulting preliminary weld is 
fully penetrated but undercut, and shaping 
the weld by melting the metal thereof 
with a trailing are so that the undercutting 
is removed and the final weld is 
smooth and sound 


2,756,312—Mernop or Forminc Door 
Panets— Michael Watter, Phil- 
adelphia, Pa., assignor to The Budd 
Co., Philadelphia, Pa., a corporation 
of Pennsylvania 
This patent is on a method of spot weld- 
ing a structure comprising an outer panel 
and aweb. The outer panel and the web 
are positioned so that they extend trans- 


Abstracts of Current Patents 


versely of each other and with the flange 
and outer leg overlapping. The flange is 
engaged by one welding electrode and the 
inner leg by a second welding electrode 
Welding pressure is applied by the elec 
trode and welding current passes to effect 
a spot weld between the flange and outer 
leg. 


OF Compos- 

re Wit ne Robert L, 

Pettibone, Detroit, Mich., assignor to 

Eaton Manufacturing Co., Cleveland, 

Ohio, a corporation of Ohio. 

This patent is on a method of making a 
composite ductile wire for welding use 
so as to produce a hard facing. The 
method comprises inserting a plurality 
of substantially equal diameter in length 
cylindrical slugs of a powder or granule 
metallic composition of an analysis which 
when alloyed with the tube forms a non- 
ductile body. The tube used is of a pre 
determined size, wall thickness and 
composition to provide the desired effect 
Then the slugs of metallic material are 
suitably secured in the tube and it is 
worked to a final desired size 


2,757,269-—Process FoR BRAZING 
Dean K. Hanink, Birmingham, and 
Robert F. Pointe 
Woods, Mich., assignors to General 
Motors Corp., Detroit, Mich., a corpora- 
tion of Delaware 
This patented brazing method relates 
to the steps of coating the metal surfaces 
to be joined with a viscous mixture of a 
powdered metallic brazing material and 
an organic vehicle, and then pressing the 
coated surfaces together wiia a pressure 
of at least 1000 Ib per sq in. Sufficient 
electric current is applied through the 
junction of the two surfaces to cause the 
organic vehicle to be rapidly driven off in 
the form of gaseous substances to form a 
protective blanket around the brazing 
material and prevent oxidation of such 
material while also fusing the brazing 
material 


Thomson, Grosse 


2,757,206-—Compination A-C D-( 
Wetver—Harry J Bichsel, Kast 
Aurora, N. Y., assignor to Westinghouse 
Electric Corp., East Pittsburgh, Pa., 
a corporation of Pennsylvania 
This patent covers the combination of a 

transformer having a primary, a first 

secondary and a second secondary, and « 
pair of load terminals. Main rectifier 
means having input and output con- 
nections are provided while auxiliary 
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rectifier means having input and output 
the 


ondary 


connections are present in circuit 


Means the 


wross the input connections the suxili 


connect second 


al rectifier means while other circuit 


means connect the output connections of 
the auxiliary rectifier means to the output 
connections of the main rectifier means 
The potentials impre ssed upon the output 
main rectifier means by 
the 
selectively 


to the 


connections of the 


be { the said rectifier means are ol 


yolarity Other means 


t the 


first secondary directly 
the 


the 


rectiher means 


connes 
load 


con 


the 


terminals or said 
the 


secondary to 


output 


nections to terminals and 


first 


ot the 


input connections 


main 


Die 
Srrir 


BAR 
MECHANISM FOR 
Melvin M Seeloff and 
Anderson, Warren, Ohio, as 
signors to The Taylor-Winfield ( 
Warren, Ohio, a corporation of Ohio 
This flash butt 
welding machine having a fixed and a mov 
able platen and having relatively movabl 
cies the platens for 
clamping workpieces to be welded The 
patent re lates to the provision of a specer 
bar adapted to be the 
platens for spacing the end edges of pieces 
The 
predetermined 


2,758, 184 —-SPaceR AND 
(LEANER 
WELDER 
tobe rt 

orp 


patent relates to a 


carried b each of 


inserted between 


to be welded together platens ire 


moved into 4 separated 
the 
plate ne of the spacer bar which has gaging 
Other 


platen a predetermined dis 


position prior to insertion between 


means thereon means withdraw 


the movable 
tance following a gaging operation to in 
the platens 


after the 


the spacing between 


ther ire 


crease 
operative 
movable platen has been withdrawn and 
cause the spacer bar to move outwardly of 
the fixed platen a distance less than the 
movable plate n is withdrawn so that par 
allel gaging the 
clear of strip end portions gripped b 


Dar are 
the 


laces on Spacer 


pl iten when the spacer bar is withdrawn 


Rop 
\W limington Ii} 
holde 


ine ior en 


WELDING 
reson, 


2,758, 185 
Harold B 
This patented welding electrod 

includes elongated sleeve m« 

gaging an 

elongated plunger so that the 


including an 
and 


electrode and 
sleeve 
plunger means can be moved longitudi 
nally in the 


from electrode clamping positions 


holder ior movement to and 


2 758,186 — Deep PENETRATION 
£LDING 

Howard Pittaburgh, Pa 
assignor to Westinghouse Klectrie Corp 
Kast Pittsburgh, Pa., a corporation of 


Pennsylvania 


Ludwig 


This patent relates to a method of are 


welding work comprising impressing a 


the 


rojet ting an 


potential to produce an are between 


electrode and the work and | 
inner stream of oxygen along the electrode 


this 


\ shielding stream of an inert gas 1 
the ind 


inner oxygen stream 


projected iround electrode 


2,4 Kenneth 


\ 
This patent covers a specialized type of a 
head 


be used by 


FACE 
Alexandria 


58,507 


Treiber, 


shield assemb such as anh 


work- 


ind face 
a welder or equivalent 
Than 
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Pure... properly cast...level wound 


Properly cast and carefully wound Aircomatic Welding Wires for use 
assurance of 


All 


Aircomatic wires meet rigidly controlled specifications as to chemical 


with the Aircomatic and Heliwelding processes are your 


reliable current pickup and smooth, uninterrupted wire feeding 
analysis, surface finish, cleanliness and packaging, and are available in 
the widest variety of wire types and diameters 

Aircomatic Aluminum Welding Wires. Supplied on 10 tb. expendable 
New Type A finish available for all high-quality work where 
bright 


spools 
X-ray standards 
finish properly wound 


must be maintained scrupulously 
smooth surface assures trouble-free feeding. 
lb. expendable 
ductility 


apply stainless 


Aircomatic Stainless Steel Welding Wires. Supplied on 


spools excellent corrosion resistance good tensile 


and impact properties use to weld ordinary joints 


linings, build-up stainless overlays and join stainless clad materials 
Aircomatic Nickel Base Welding Wires are available in types to weld 
commercially pure nickel, Monel and Inconel. These metals can also be 
overlaid on mild steel or other materials nickel wires supplied on 25 
lb expendable spools 

Use to 
fabricate copper or bronze vats... 


supplied on 25 Ib. 


Aircomatic Copper and Copper Base Alloy Welding Wires. 
assemble copper bus bars 
build-up worn propellers, piston and valve parts 
expendable spools in both solid and stranded grades 

Aircomatic Steel Welding Wires. Three grades available for welding mild 
armor plate and for overlays and welding hardenable steels 


coils or Wirepaks. 


steel 
supplied on expendable spools, chip board cores 
Consult your nearest Airco Representative for technical or metal- 


lurgical information 


AT THE FRONTIERS OF PROGRESS YOU'LL FIND... ~ SSS : 


Air REDUCTION SALES COMPANY 


Produ 
ond ¢ 


corbide 


A division of Air Reduction Compony, incorporated, New York 17, W. Y. 


west coast in Cuba 


juction Pacific Company 
onally 
Airco Company International A 
dioside avid-solid 
CARBIDE — pipeline 
synthet resins 


fices in most 


ncipal cities 


Interr In Canada 


sions of Air Reduction Compony, Incorporated, include 
PURECO 
NATIONAL 


ond other 


cts of the div 


Hing equipment, and acetylenic chemicals 


medical gases ond spitel equipment * 


COLTON pe ny! ecetates, alcohols, 


thstracts of ¢ trrent Patenta 


Cuban Air Products Corporation 


ir Reduction Canada Limited 
ndustrial geses, welding 
Ory 


acetylene ond colcium 
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How Higgins uses steel columns welded 
with A. O. Smith electrodes to eliminate 
the dangers and difficulties of erecting 
off-shore oil drilling platforms. 


The A, O. Smith distributor — 
Shelton Ritter, Sales Mgr. of Gulf 
Welding Equipment Co., is the 
A. O. Smith welding consultant 
who worked with Higgins. More 
than a salesman, he's a welding 
specialist, ready and eager to 
help with any welding problem. 


Through research < .@ better way 


8 
WELDING PRODUCTS DIVISION 


Milwaukee 1, Wisconsin 


INTERNATIONAL DIVISION: MILWAUKEE 1, WISCONSIN 


Tue JOURNAL 
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rig goes sea 


Building a ship a day was child’s play for Higgins, 
Inc. — compared to building offshore oil drilling 
platforms. Structures must have minimum bulk, 
be able to survive in winds of hurricane force. Yet, 
structures must be able to withstand thousands of 
tons of water slashing at their footings. 

Today, Higgins builds one of these platforms in 
about 60 days. The amount of welding involved 


approaches the fantastic. To make these tough- 
service welds, they're using A. O. Smith SW-10 
(E-6010) SW-15 (E-6013) and SW.-44 
(E-6024) electrodes and A. O. Smith welding 
machines 

Like Higgins, if you want welds you can depend 
on, insist on A. O. Smith electrodes. For reasons 
why, contact “your man from A. O. Smith.” 


To tap black gold beneath the sea 
oil drilling rigs like this are located 
anywhere from a few hundred 
yards up to 150 miles offshore. Upon 
the strength of these structures 
rests the lives of scores of men, 
millions of dollars. What better 
testimonial for the dependability of 
welds made with A. O. Smith 
electrodes. 
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1 


Platforms, fabricated on dry land, are begun by welding 10 or 12 foot 
sections into longer columns. Shiny sections at right are special treated 


sections of structure that resist corrosion at the splash zone 


A completed single well protector jacket being loaded for delivery 
to its offshore location 


Huge cranes, capable of handling 250-ton loads are used to load 
completed assemblies onto sea-going barge. The barge delivers them to 
the offshore drilling site and a ship's crane sets them in place 


Object of pre-fabricating assemblies and shipping them by barge, 
like this, is to cut production costs, also to minimize danger relative to 


length of time incompleted platform must survive. 
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2,750,082 -Mernuop or Having a 
Howuow River Stanley E Rea, 
Redondo Beach, Calif., assignor to 
Northrop Aireraft, Ine., Hawthorne, 
Calif., a corporation of California 
This patented method of heading the 

unheaded end of a hollow metal rivet 

includes the steps of inserting a metal 
mandrel into the hollow of the rivet and 
making electrical contact between the 
mandrel and the unheaded end of the 
rivet by meane of mechanical interference 
An electrical heat- 
ing current is passed through the mandrel 
into the unheaded end of the rivet through 
the contact area to soften such unheaded 
end and the mandrel is moved longitu- 
dinally of the rivet against the inter- 
ference to effect the formation of the 
unheaded rivet end while hot A con- 
tinued electrical current of greater effect 

ix passed through the contact area to weld 

the metal mandrel in place 


between these parts 


MAGNETIC BRAKE 
on TABLE 
ROTATION 


FOR APPLYING 
Harp-Factnc 
Richter, Morristown, and Lloyd W 
Young, Elizabeth, N. J., assignors to 
Union Carbide and Carbon Corp., 4 
corporation of New York 
This patented apparatus for hard- 
facing a metal workpiece to form a wear- 
resistant surface thereon comprises means 
for striking an are on the workpiece and 
provide a weld puddle thereon while other 
means ore present for shielding the are 
and weld puddle with a stream of gas 
A stream of hard-facing particles are 
projected through the shielding gas into 
the weld puddle and other means pro- 
gressively move the are, weld puddle, 
shielding gas and stream of hard-facing 
particles along a line of weld on the metal 
workpiece. Other means oscillate the 
stream of hard-facing particles trans- 
versely with reapect to the line of weld to 


distribute these particles uniformly 


MAGNETIC BRAKE Built- 

In, gives smooth, exact 
stops for Table Rotation. No 
jockeying, forward and re- 
verse, to get your weldment 
in Exactly the position you 
want. No danger to work and 
worker from overcoasting. 


TEST FOR ACCURACY OF STOPS, 6000 LB. POSITIONERS 
Degrees Table Rotation After Pushing STOP Button 


if any positioner without 
Magnetic Braking stops 


Full 1/2 


At 1 RPM Table Speed teas Press 


No quicker thon this test shows, 
load that is a sign of too few 


WITH Magnetic 
Braking 


Without Magnetic 
Braking 


Anti-Friction Bearings and 
not enough precision in its 
gearing. In short, that there 
is too much drag and too 
much wear — a short life. 


ARONSON MACHINES are 100% equipped 
with Ball Bearings or Timken Taper Roller 
Bearings — No Plain Bushings to wear 
out or require frequent servicing and 


periodic replacement. 


All Gears Used in ARONSON Positioners 
are Precision Gears with High Strength — 


Low Friction. 


ERS by 


MACHINE COMPANY 


ARCADE, NEW YORK 


Abstracts of Current Patents 


throughout the weld puddle 


COMPOSITION FOR 

Depositinc Sorr Inon—Clarence 

Jackson and Arthur E. Shrubesall, 

Niagara Falls, N. Y., assignors to 

Union Carbide and Carbon Corp., a 

corporation of New York. 

The present patent is on an electric 
welding process of the submerged arc 
type and wherein a blanket of comminuted 
welding medium covers the welding region 
and a carbon steel welding electrode is 
immersed in the welding medium. The 
improved process of this patent comprises 
refining the welding electrode of sub- 
stantially all of its carbon content and 
other impurities to produce a weld deposit 
of substantially soft, elemental iron 
The invention also includes the provision 
of readily reducible oxides in the welding 
medium and with such medium being com- 
posed of from about 4 to 32% lime, 40 to 
75% iron oxide, up to 25% alumina and 
up to 25% calcium fluoride 


Heap Conrroi 

ArparRaTus IN Systems Using Sera- 

RATELY Excirep D-C Gen- 

pRATORS—Elliott C. Cornell, Jr., Cleve- 

land, Ohio, assignor to The Auto Are- 

Weld Manufacturing Co., Cleveland 

Ohio, a corporation of Ohio. 

This patent relates to automatic welding 
control apparatus for use with a welding 
system having a field winding and sepa- 
rate excitation means for such winding 
The invention also includes the provision 
of suitable means for feeding an electrode 
to a weld and ineluding a pair of motors for 
feeding the electrode in opposite directions 
Another member is provided for connec- 
tion to the welding generator and con 
trolled by the voltage thereof for con 
necting a resistance in the circuit of one 
of the motors before a weld arc is struck 
to slow such motor down, which motor 
moves the electrode toward the work 
Time-delay means are also provided for 
closing the operating circuits of the motors 
a predetermined and controllable interval 
after the apparatus has been actuated to 
start the motors in delayed relation to the 
closing of the energization cireuit for 
the generator field. 


or Maina Hors 
vow M. Campbell 

Alton, [lL., assignor to Olin Mathieson 

Chemical Corp., East Alton, 

corporation of Virginia. 

This method relates to the manufacture 
of hollow articles from sheet metal and 
includes the step of coating a metal sheet 
with stop-weld. Thereafter lateral mar 
gins of the metal sheet are folded over to 
lie adjacent to a pair of opposite edges ol 
the sheet to form a second layer of meta! 
which only partially overlaps the sheet 
and has the stop-weld sandwiched be 
tween such first sheet and a second sheet 
positioned thereover. The assembly is 
hot rolled to elongate it and forge weld 
the laps of the folded sheet to the second 
sheet and to reduce the assembly in 
thickness until it is substantially uniform 
throughout and the unwelded surfaces 
having stop-weld therebetween are sul 
stantially in contact with each other 
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It takes just a flick of a wrist 


HARRIS CALORIFIC CO 


aw 


You can now con- 


trol pre-heat oxygen pressures to as many a 


eight machine cutting torches simultaneously! 
Working from your regular operating position, 
and using the new Harris 48-DC Oxygen Saver. 


you get unbelievably smooth, fast cutting results. 


You get faster starting, piercing and cutting 


than ever before with the Harris unit. Independ 


ent control of the starting flame enables you to 


vary one without affecting the other. 


Write us for further de- 
tails on this remarkable 


Harris unit, or call your 


nearest distributor. 
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HARRIS 48-DC OXYGEN SAVER 
REDUCES PRE-HEAT CONSUMPTION 
UP TO 80% 


» faster cutting speeds 


oxygen 


consumed low 


fo a 


HARRIS CALORIFIC CO. 


S500 CASS AVE. CLEVELAND 2, OHIO 


con 


Up to 50° 
Up to 80% reduction 
sumption of pre-heot 
Overall oxygen 
ered 20% 
Slag removal reduced 


Penn Body welds strong, lightweight dump bodies 
from Alcoa Aluminum at speeds up to 30 inches 
per minute. 


High-strength aluminum dump bodies 
welded fast by new process 


For some time, dump truck 
operators have cast longing 
eyes at the light weight and 
high payloads that alumi- 
num dump bodies would 
make possible. But nobody knew how to weld 
aluminum bodies strong enough or fast enough. 

But recently two important things happened: the 
shielded arc, inert gas, consumable-electrode method 
was developed and improvements were made in 
Alcoa Alloy 5154. Used with the new welding tech- 
niques, alloy 5154 now provides a 25% increase 
in strength across welds and a 150% increase 
in ductility. 

Speed is way up, too. Penn Body Division of 
Hockensmith Corporation, a leading dump body 
builder, butt welds *\, inch sheet at speeds up to 30 
inches per minute, compared with 16 inches per min- 
ute for the tungsten arc process. Depending on con- 
ditions and equipment, speeds as high as 60 to 80 
inches per minute are now possible. 

Now, companies like Penn Body offer a complete 
line of dump bodies that weigh only half as much 
as steel but with equivalent, or better, stiffness and 
impact resistance. 


1062 


To make the bodies, Penn Body first butt-welds 
the floor from two sheets of 5154 alloy. Cross bracing 
is then added by skip-welding extruded beams of 
6061-T6 alloy. Longitudinal members are welded in 
position and the sides and front, press braked from 
5154 sheets, are welded in place. 

Alcoa is headquarters for fresh, exciting ideas on 
how to weld, braze or solder aluminum. Get in 
touch with us. Where? See information at right. 

Learn how easy it is to weld, braze or solder alumi- 
num. Write for free, informative books and films. 
Aluminum Company of America, 1741-K Alcoa 
Building, Pittsburgh 19, Pa. 
fase THE ALCOA HOUR 


5 ALTERMATE SUNDAY 


Your Guide to the 
Best in 
| Aluminum Value 
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aicoA 
LUMINUM 


Want technical help in welding, brazing or 
soldering aluminum? Contact your Alcoa 


sales office, listed under “Aluminum” 


the yellow pages of your phone book 


For immediate delivery of Alcoa welding 
products, call your Alcoa outlet listed be 
low. He carries a complete range of alloys 


and sizes. 


ALABAMA 
Birmingham 

Hinkle Supply Co. 
CALIFORNIA 
Los Angeles 

Pacific Metals 

Company, Ltd 
San Francisco 

Pacific Metals 

Company, Ltd 
COLORADO 
Denver 

Metal Goods Corp. 
CONNECTICUT 
Milford 

Edgcomb Steel of 

New England, Inc. 
FLORIDA 
Jacksonville 

Florida Metals, Inc 
Miami 

Florida Metals, inc. 
Tampa 

Florida Metals, inc. 
GEORGIA 
Atlanta 

J. M. Tull Metal & 

Supply Co., Inc. 


Southern Oxygen Co. 


IDAHO 
Boise 
Pacific Metal Co. 
ILLINOIS 
Chicago 
Machinery & Welder 
Corp. 
Stee! Sales Corp. 
Moline 
Machinery & Welder 
Corp. 
KENTUCKY 
Louisville 
Williams & Co., Inc. 
LOUISIANA 
New Orleans 
Metal Goods Corp 
MARYLAND 
Baltimore 
Southern Oxygen Co 
Whitehead Metal 
Products Co., Inc 
MASSACHUSETTS 
Cambridge 
Whitehead Metal 
Products Co., Inc. 
MISSOURI 
Kansas City 
Metal Goods Corp 
St. Louis 
Metal Goods Corp 
NEW HAMPSHIRE 
Nashva 
Edgcomb Stee! of 
New Englond, Inc 
NEW JERSEY 
Camden 
Southern Oxygen Co. 
Harrison 
Whitehead Metal 
Products Co., Inc 
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NEW YORK 
Albany 
Eastern Metals 
W arehouse, Inc 
Buffalo 
Whitehead Metal 
Products Co., inc 
New York 
Whitehead Metal 
Products Co., Inc 
Syracuse 
Brace-Mueller 
Huntley, inc 
Whitehead Metol 
Products Co., Inc 


NORTH CAROLINA 
Charlotte 

Southern Oxygen Co 
Greensboro 

Southern Oxygen Co 
OHIO 
Cincinnati 

Williams & Co., Inc 
Cleveland 

Willioms & Co., Inc. 
Columbus 

Williams & Co , Inc. 
Toledo 

Williams & Co., Inc 


OKLAHOMA 
Tulsa 

Metal Goods Corp 
OREGON 


Portland 
Pacific Metal Co. 


PENNSYLVANIA 
Philadelphia 

Southern Oxygen Co 

Whitehead Metal 

Products Co., Inc 
Pittsburgh 

Williams & Co., Inc 
York 

Southern Oxygen Co 
TENNESSEE 


Kingsport 

Southern Oxygen Co 
TEXAS 
Dalles 

Metal Goods Corp 
Houston 

Metal Goods Corp 
UTAH 
Salt Lake City 

Pacific Metals 

Company, Ltd 
VIRGINIA 
Norfolk 

Southern Oxygen Co 
Richmond 

Southern Oxygen Co 
WASHINGTON 
Seattle 

Pacific Metal Co 
WASHINGTON, D. C. 

Southern Oxygen Co 
WISCONSIN 
Milwaukee 

Machinery & Welder 

Corp 


in 


Thereafter the inwelded areas between 
the sheets are expanded with fluid pres 
sure 

Dissimitan 
Mempers witn Jor, In 
CLUDING Ferarric Merat 
Zone —Fritz Barberton, 
(Ohio, assignor to The Babcock & Wilcox 


eberle 


(‘o., Rockleigh, N. J 
New Jerse y 


corpor ition of 


This patent relaies to a method of 
joining a ferritic alloy member of a speci 
fied composition to an austenitic alloy 
member of a slightly different but speci 
hed composition This method com 
prises disposing a stabilized ferritic steel 
alloy insert between the members, joining 
the insert to the ferritic member by 
fusion depositing ferritic alloy steel of 
substantially the same composition as 
the alloy member and joming the insert to 
the austenitic member by fusion depositing 
iustenitic alloy steel of substantially the 
same composition as the austenitic alloy 


member, 


2,759,446 —Brazina Mixture Charles 
W. Ewing, Centerville, Ohio assiygnor to 
General Motors ¢ orp Dayton, Ohio, a 
corporation of Delaware 
This patent to Ewing is upon a non 

caking readily stored dry copper brazing 
powder mixture capable of being quickly 
mixed with water on the job in small 
amounts to make a copper brazing paste 
capable of retaining its water solubility 
upon drying. The mixture primarily 
powder with small 
methyl cellulose 
ind iron oxide powder therein 


comprises coppel 


smounts of alkali carbox) 


William A. Yonkers, Mountain Lakes 
N J aseignor to Radio Frequency 

Boonton, N. J i 


corporation of New Jk ree 


Laboratories It 


Yonker’s patent is on a spot-welding 
gun including a housing carrying a trans 
former having a multiturn primary wind 
ing on one core leg and a single-turn 
flexible secondar oil on the opposite core 
leg. The secondary coil terminates in a 
paw ol normal 


spaced cooperating 


electrodes extending outwardly ol the 


housing Lever means are provided in the 
ipparatus for engaging the outer surface 
of the secondar oil and flexing it to 


reduce the pacing between the electrodes 


Metnop 
ror WELDIN Tus James 
Arthur Done Weat Harrow, england 
i gnor to The General Electrie Co 
Lid., London, England 
patented whine is lo naking 
tive rip progr lo pet 
with butt igge ind electri are 
welding the ‘ ed | the butting 
to torn , tite The veld 
ing marat i elding tore! i 
mo ‘ iriag he torch and having 
4 at ling " i 
norma elding n the di tior 
0 ment of itting edges of the tube 
pa the welding toret (other means are 
provided and are operativ ipon starting 
or restarting of the torch for moving i 


thatracts of Current Patents 


The Who's Who in Weld- 


ing* read THe WeLpInG 


JOURNAI 


The Journal is 


required reading for more 


than 44,000 potential buyers 


key men in their respec- 


live fields 


representing 


the largest concentration of 


pure hasing power tn the 


metal fabricating world. 


and influence 


products 


These are the people who buy 


buying of welded 
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NOW the full CADDY 


in booklet form 


All the facts on why CADDY ARC 
WELDING ACCESSORIES with the 
CADWELD CONNECTION have 
gained acceptance with welders 
from coast to coast. 


Why CADDY ELECTRODE HOLDERS — RUN COOLER, ARE 
LIGHTER, ARE MORE FULLY INSULATED. 
How CADWELD CONNECTIONS are made. 


The principal behind the CADDY ARCWELDING CIRCUIT 
—"“a solid copper circuit from welding machine to 
electrode"’. 

The 6 MAIN FEATURES of the CADDY TYPE ''B” fully 
insulated electrode holder. 


What CADDY has over all competition. 


CADDY. 


ARC WELDING ACCESSORY Div. 
Brico Products, inc. 


2O7O Giet Piace Clevetand 3. Onio 


Distributed in Canada by CANADIAN GENERAL ELECTRIC 


Abstracts of Current Patents 


back to its normal stationary welding 
position at a desired uniform speed 


Macuine- Joseph 

D. Christian, San Francisco, Calif 

Christian’s patent is on a welding ap 
paratus for welding hollow screw flights 
The apparatus includes a base, a frame 
tiltably mounted on the base, and means 
for tilting the frame to a required angle 
A rotating work holder is mounted on the 
frame and means are provided for rotating 
the work holder. A welding carriage is 
slidably mounted on the frame for sliding 
parallel to the axis of the serew flight 
molten flux carrying means are provided 
and other means position an electrode to 
dip into this flux. These last members 
are positioned to float in unison according 
to variations in the parts being welded 


2,760,044—Meruov or Arc Wexpin: 
Chester D. Mott, Evanston, I)! 
assignor to Fansteel Metallurgical Corp 
a corporation of New York 
This patent is on a method of welding 
members of a refractory metal and it com- 
prises supporting the metal members at 
regions sufficiently remote from the edges 
thereof to be welded so that the portions 
to be heated above the temperature at 
which the metal is susceptible to con- 
tamination from solids are free from con- 
tact with solids during welding. Al! 
metal surfaces hot enough to be susceptible 
to contamination from gases during the 
heating and welding action are enveloped 
in an inert atmosphere. A self-supporting 
molten pool is formed during weld con- 
ditions by the electric arc, and an inert gas 
is introduced into the weld region during 
welding from points above and below the 
metal portion being welded. The velocity 
of flow of this inert gas prevents both 
chilling of the molten pool and ingress of 
air while washing away from the heated 
surfaces any oxidizing gases formed during 
welding 


TRANSFORMER 

ArraratTus-—Ulysses 8. Dunn, Chicago 

Ill. 

This patent relates to an arc-welding 
transformer having a core, a primat 
winding and a secondary winding for 
delivering regulated alternating current 
suitable for welding. Means control the 
welding current delivered by such secon 
dary winding and comprise a magnetir 
shunt disposed between the primary and 
secondary windings, and a winding close!) 
coupled to the primary winding and having 
a voltage substantially equal to the open 
circuit voltage of the secondary winding is 
connected in voltage opposition to such 
secondary winding. A rectifier is 
gized by the secondary winding and the 
closely coupled winding. D-c magnetiza 
tion varying inversely according to the 
voltage of the secondary winding is ap- 
plied to the magnetic shunt 
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Slinger and Doty Appointed 


announces the 
Walter 
Benjamin k Doty as welding engineers 
with headquarters at Crucible’s New 
York Branch, Harrison, N. J 


Mr Slinger has been associated with 


Crucible Steel Co 


appointment of Slinger and 


Crucible Steel for over 25 vears as a 
welding supervisor at the Spaulding 
Works, Harrison, N. J. In that capa- 
city, he has been active in the company’s 
welding development and research pro- 
He has been actively 
conducting numerous welding clinics 


gram, engaged in 
throughout the country 

Mr Doty comes to Crucible with 
more than 20 years experience in the 
welding field. During that time he has 
been a vocational instructor and served 
a8 superintendent in charge of stainless 
steel fabrication for products used in the 
textile, and 


chemical, food aircraft 


industries 


isenburger Appointed by 
Governor Meyner 


tobert B. Meyner of New 
Jersey has created a“ special Advisory 
Committee on Radiation Protection 
and has appointed Herbert R. Isen 
burger, president of St. John X-Ray 
Laboratory, Califon, N. J 
time member of the AWS, to serve as a 
member. The Committee just sub- 
mitted a draft of a Radiation Protection 
Act to the Governor and is presently 


Governor 


and a long 


working on the final draft of a State 
Code This Code will not only effect 
hospitals but also industrial establish- 
ments where radiation sources and 
radiation emitting equipment are in 
use, Since there are quite a number of 
such installations in welding shops 
throughout the State, this matter should 
be of importance to all those concerned 
As soon as the Code is available in its 
final form, open hearings will be held in 


various parts of the State 


Cleeves Promoted by G. E. 


John B. Cleeves has been appointed 
manager of finance for the Genera 
Klectric Co.’s Welding Department 
He succeeds Elton A. Turner who } 
heen named manager of finance for the 
company’s Metallurgical Products De 
partment 

4 native of New York 
Cleeves was graduated 
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University in 1937 with a degree in 
business administration and joined the 
General Electric Company that same 
on its business training course 
Various assignments in several 
y departments, he was appointed 
manager of general and tax accounting 
of the Instrument Department in 1955 
the position he ha 


time 


held until the present 


Masters Made Welding 
Engineer 

The appomntment of Paul Masters 
as welding engineer of I S. Steel's 
Bridge 
nounced today by ¢ 


Division was an 
» Shepherd chief 


ind ialties 


American 


engineer, faclities 


Paul E. Masters 


Mr. Masters. a native of Joliet, Il 
graduated from Iowa State College with 
a BS. degree in engineering. He 
furthered his education at Carnegie 
Institute of Technolog and the Univer 
sity of Pittsburg! 

Mr Mas ers 
American Bridge in 1042 as a draftsman 


engineering depart 


began his career with 


in the mechanica 
ment In 1943 he was made assistant 
velding engineer, and in 1955 wa 

of teste of Ameri 
It 1956 he wae 


project’ engineer 


noted to engineet 


engineering de 
rican Bridge 
held until hi 


Masters will 
engineering services 


gy technology prac 


Masters Is i member ol the 
American We! NG SOCIETY 


Personnel 


Appointed Assistant Editor 


former welding sales 
engineer with Electric and 
A. O. Smith Corp., has been appointed 
editor of Metal 
national engineering journal published 
in Cleveland, Ohio, by the American 
Society for Metals 

Mr. Ritchie is a native of Canada and 
received his high school education in 
Saint John, New Brunswick. In 1945 
he entered the University of New 


Dave Ritehi 
Lincoln 


issistant Progress, 


Brunswick, receiving his Bachelor degree 
in 1949 In the fall of 1949, he entered 
Western Reserv 
land, Ohio graduating with a degree in 


University in Cleve 
busine viministration 

Following his welding sales expenence 
Mr. Ritehie returned to Cleveland 
early m 1955 a issociate editor of 
Industry and Welding” and “Welding 
Illustrated 

Mr. Ritchie is a member of the 
AmerntcAN WrLDING Socrrery 


New Posts for Stewart 
and Swan 
John ‘I Stewart and Charles I 


appomted to the 
welding 


Swan have been 
created 
product manager and assistant welding 
Whitehead Metal 


newly position ol 
product manager ol 
Products Co., Ine 


year with 

wv the last 1) 
echnical area of 

a8 manage 
ment. He is the 
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pROBLEM: 


To weld cast iron 


Airco +9 Cast Iron (square). This 
is a high quality, grey cast iron weld- 
ing rod commonly used for oxyacety- 
lene welding of cast iron. It assures 
easy weldability and will produce soft 
machinable deposits when used with 
correct pre- and post-heating proced- 
ures. 


Airco + 10 Moly-Cast lron (square). 
Deposits obtained with this rod are 
stronger than those from standard cast 
iron rods, Recommended for welding 
alloy cast tron and for building-up 
worn areas on diesel engine cylinder 
heads. This rod may be used for weld- 
ing alloy cast iron of the same or dif- 
ferent analysis providing the base metal 
does not contain ingredients to produce 
some special characteristic such as cor- 
rosion resistance, 


Atlas Cast Iron Welding Flux. This 
flux has a lower specific gravity than 
cast iron, thus floats out the oxides and 
impurities to assure sound cast iron 
weld metal. To expedite the job, 
sprinkle some of this flux over the joint 
and the molten puddle. 


Send for this free catalog! 

You'll find here the finest rods and fluxes 
for joining both ferrous and 

non-ferrous metals. Write 

Airco at address below. 


Request Catalog 9-13W4J 


Air Reduction Canada Limited 
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Mr. Swan, who started with the 
company in 1934, receives the appoint- 
ment as assistant welding product 
manager to complement Mr. Stewart's 
activities. Mr. formerly in 
charge of silver brazing operations in 
the New York Metropolitan area, is 
having his duties expanded to include 
welding activities of the company. 


Swan, 


Iverscn Appointed 
Alloy Rods Co., York, Pa., has 


announced recently the appointment 
of Einar Iverson to the company sales 
staff, 

Iverson is a graduate of Rensselaer 
Polytechnic Institute, with a B.S. in 


Einar Iverson 


welding metallurgy. He has served in 
the capacity of welding engineer for 
some of the leading steel 
fabricators. Iverson will work with 
Alloy Rods Co. distributors in the 


company’s Midwestern States territory. 


nation’s 


Fitzsimmons Made Field 
Representative 


The Stoody Co. of Whittier, Calif., 
announces that it has added L. P. 
Fitzsimmons to its staff of field repre- 
sentatives. He will eover Virginia 
North and South Carolina 
Alabama and Florida 

Mr. Fitzsimmons is a native of New 
Orleans and attended Louisiana State 
University. He has a background of 


Georgia 


IS years in welding 


Simms Named Field 
Representative 


Jackson Products Ine Warren 
Mich., has announced that Howard N 
Simms will take over the Southwestern 
territory as field representative with 
headquarters in Oklahoma City 

Mr. Simms was formerly manager of 
Quality Control, Oil & Gas Division of 
Black, Sivalls & Bryson, Inc., Oklahoma 
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MORE EFFECTIVE THAN EVER — MARLA 
AERO SPRAY PENETRATING OIL GIVES YOU 
THE ADVANTAGES OF: 


1. SPRAY 
Assures penetration, with pressure, to the most 
hard to get at objects. Shoots a stream three 


feet if needed. 


2. SPEED 
Always ready at the touch of a button. The 
fastest acting non acid, non alkali penetrating 


oil known or money back 


3. ECONOMICAL 
Spray container eliminates wasted surplus and 


time in application. Cannot leak or spill. 


4. HANDY 
Corried easily and is always ready for use 
No chance for ingredients to weaken by ex- 


posure to air from a misplaced cap 


5. VERSATILE 

Marla Sproy Penetrating Oil is used to free the 
most corroded bolts, screws, pipe threads, 
bearings, bushings, pulleys, manifolds, valve 
guides, locks or any other stuck together metal 


parts. 


INDUSTRIAL PACKAGING & PRICE SCHEDULE 
F.0.B. $T. LOUIS, MO. 


Case of Six—1! 2-ounce Cans 


Case of Twelve—12-ounce Cans 


ROTHLAN CORPORATION 
3618 Lactede Ave. St. Louis Mo 


Specialists in Fine Penetrating Oi! for Over 
Thirty Yeers 
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HOW STEEL 
THESE 


Screaming Cold. USS Steel's amazing toughness and 


resistance to impact is serving “Operation Deepfreeze,” the 
U.S. Navy's current expedition to Antarctica. Skis for rugged 
cargo sleds are made from ',-inch plate of USS “T-1" Steel 
In addition to exceptional strength (needed to keep down 
weight) and sub-zero toughness, good forming and welding 
characteristics were needed. Only USS ““T-1" Steel met the 
requirements. The sleds were designed jointly by the U. S 
Navy and Otaco, Limited. Orillia, Ontario, Canada 


_ 


28 Million Pounds of wet. abrasive coal are 


handled each day at this steam-electric generat 
ing station. And USS “T-1" Steel is being used 
at points of severe wear in coal chutes and 
hoppers, pulverizer feed pipes and exhaust 
pipes, and for liners of ash collectors USS “T-1 
Steel's durability under impact and impact 
abrasion, its great tensile strength and its good 
weldability are often essential in rugged coal 
handling equipment. USS ““T-1" Steel can add 
service life and cut repair and maintenance 
costs in many types of heavy-duty equipment 


UNITED STATES STEEL CORPORATION, PITTSBURGH 


USS 


Repair Reduces Downtime. this coat 


tripping operation, time costs more than 


any other item: and lost time, caused by 


breakage and wear of power shovel parts 


was costing far too much. So the owner 
Putnam & (Greene Irv Vhilipsburg 
Vennsyivania tarted using USS 
Steel for repair work. As a result, size and 


weight of parts have been reduced, while 
durability has been improved substan 
tially. What more, USS ri Steel's 
good weldability speeds repair work 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


CONSTRUCTIONAL ALLOY STEEL Us) 


TEWNESSEE COAL & DIVISION, FAIRFIELD, ALA 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS, COAST. TO-COAST + UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


Sizzling Hot. By redesigning with USS 

l’-1" Steel, crane hooks for 250-ton ladles 
at S. Steel Thomson Works 
were reduced in thickness from 844 inches 


to 6 inche The resulting weight saving of 
} tons permits an increase in actual crane 
capacity. The ladles, too, were redesigned 


with USS “"T-1" Steel. All told, the weight 
saved adds 20 net tons to the capacity of 
each new ladle 


How It Can Help You 


USS °“T-1" Steel, with its high mini 
mum yield strength of 90,000 psi and 
its minimum tensile strength of 105,000 
psi, can help ou design or build 
lighter-weight equipment that will last 
longer. Its unusual toughness can help 
xu design or build equipment capable 
of taking heavy impact and abuse at 
sub-zero temperatures. Its excellent 
weldability can help you cut the cost 
of fabricating highl stressed parts, 
and to reduce repair and maintenance 
expense. Its good creep rupture strength 
can help you put more durability in 
equipment that operates at tempera- 
tures as high as 900 degrees F 
Somewhere in your operation, versa 
tile USS “T-1" Steel can help you. 
W rite wire, or phone United States 
Steel, Room 5439, Pittsburgh 30, Pa 
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PHOS-TRODE’* 


—an improved 
Pphosphor-bronze 
electrode 


— for faster, better ali-position 
welds on difficult metals 


Ampco’s Phos-Trode provides you with 
new. advantages that permit faster, better 
all-position welds on difficult metals 

You get finer-grained deposits with 
higher mechanical properties — without 
using special techniques. 

This truly great phosphor-bronze 
electrode has an exceptional core-wire 
composition, and an improved 
coating. Spatter is reduced, amperages 
can be higher. You get faster deposition 
and greater efficiency. Beads are flat 
and smooth — with practically no 
undercutting, pitting, or porosity 

Take the difficulties out of difficult 
metals. Join cast iron, bronze, brass, 
copper, galvanized iron, and malleable 
iron, or any one of these to another. 


Specify Phos-Trode for all your 
difficult welding jobs. 


t 


AMPCO METAL, INC. 


DEPT. + MILWAUKEE 46, WISCONSIN 
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City and is well known for his extensive 
knowledge of all types of welding pro- 
cedures and metallurgical research. Mr 
Simms is also a member of the Amert- 
CAN WELDING Soctery, Society for Test- 
ing Materials and Society for Metals. 
As past district vice-president and 
director of the American Wexpine 
Society, Mr. Simms is widely known 
and, because of his unceasing efforts 
in that direction, was a recipient of the 
AWS District Meritorious Award. 


OBITUARY 


Russell C. Mahon 


Russell C. Mahon, founder and 
chairman of the board of the R. C 
Mahon Co., died suddenly at his home 
in Detroit on March 30th. Mr. Mahon 
was born in Columbus, Ohio, in 1890 
and moved to Detroit as a child with 
his parents. 

The large multidivision company 
bearing his name was started by Mr 
Mahon as a small roofing business in 
1912 at Detroit. In 1919 he started 
producing metal-clad fire doors. In 
1921 an industrial sheet metal depart- 
ment was formed to take care of the 
growing needs of the automobile in- 
dustry for exhaust, ventilation and 
paint finishing equipment. About this 
time, Mr. Mahon acquired a corporation 
known as the Detroit Steel and Con- 
veyor Co. In 1925, the name of this 
company was changed to the Mahon 
Structural Steel Co. and it later was 
brought into the parent company as the 
Structural Steel Division. 

Today the company is comprised of 
eight divisions. It employs 3000 people 

Mr. Mahon was AWS Sustaining Mem- 
ber Representative for his company. 

The industrial leadership of the 
company continues under the direction 
of Walter F. Sheetz, president and a 
close associate of Mr. Mahon since the 
earliest days of the business. 


L. A. Davis 


L. A. Davis, vice-president and dis 
trict sales manager, since 1945, of the 
Stulz-Sickles Co., Newark, N. J., passed 
away on July 13, 1956. He was 56 

Born in Hooper, N. Y., Mr. Davis 
settled in Wilkes-Barre, Pa., in 1929 
Previous to his association with the 
Stulz-Sickles Co., in 1945, he was active 
in the reclamation welding industr 
and was a Manganal Distributor 
where he used his wide, practical know! 
edge of applications. He was a mer 
ber of the AMericaN WELDING 
and on many occasions lectured at 
SoOcTeETY meetings 
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to products of Tuse TURNS. 


UBE-TURN* WELDING TEES are drawn from scamless 

You get f parcies to a barrel shape. This, and other design 

features produce high strength—averaging over 25% 

extra strength more than required by applicable standards. 
- Specify TUBE-TURN Welding Fittings and Flanges for 

with extra values: superior products, the exact fitting or flange 

you need from our complete line, outstanding engineer- 


The Leading Brand, ing service. Call your nearby Tube Turns’ Distributor. He 


is at your service! 


The Leading Monutacturer of Welding Fittings and Flanges 


TUBE TURNS 
KENTUCKY 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
DISTRICT OFFICES: New York + Philadelphia + Cleveland + Toledo + Chicago + Denver + Los Angeles 
San Francisco + Seattle + Atlanta + Tulsa + Houston +« Dallas + Midland, Texas 


Me 
A 
— 
: 
* 
i —the trade marks “tt 
and “Tuse-Turn” are applicable only 
Se 


Speed up 

your piping jobs 
with 

TUBE TURNS’ 


ENGINEERING SERVICE —tube Turns’ Engineering Service can 
help you on your piping projects. For example: Diagram above shows 
an application where TUBE-TURN* Welding Fittings and Flanges 
simplified the design and erection of pump piping. They save time, 
save space, and make the piping permanently leakproof and reliable 
Ask your Tube Turns’ Distributor to give you the pump piping recom- 
mendations of Engineering Service. 


COMPLETE LINE SERVICE —You can make sure of getting the right 
fitting for each job when you specify “TUBE-TURN”. This is the world’s 
most complete line of welding fittings and flanges, including more than al ; ue 
4000 in all 

AVAILABILITY —Your nearby Tube Turns’ Distributor carries local 


stocks for fast delivery. Call him for good service in good connections 


DISTRICT OFFICES 


New York San Francisco 
Philadelphia Seattle 
Cleveland Atlanta 
Chicago Tulsa 

Denver Houston 


TUBE TURNS, Dept. O-5 


224 East Broadway, Lovisville 1, Kentucky 


los Angeles Dallas 
Midland, Texas 


Please send free copy of “Allowable Working Pressures” 
* and “TUBE-TURN”™ Reg. Pat. Of. 


Company Name — 
City Zone State 

A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


Your Name LOUISVILLE 1, KENTUCKY 


Position 
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Progressive Welder, Canada, 
Appoints General Manager 
The Board of Directors of Progressive 


Welder, Canada Ltd 


appointment of bk, . Formhals as 


announce the 


general manager of the Canadian 
operations, with headquarters in Chat- 
ham, Ont 

Mr. Formhals has been associated 
with American Steel Foundries, Garratt 
Callahan Co 


Saylor-Beall Manufacturing Co., and 


was general manager of 


sales manager of the Electric Sprayit 
Co. 

His position with Progressive Welder 
Canada Ltd 
familiar surroundings and reas 
with the 
industnes of Canada 


brings him back into 
sociation 


allied 


tutomotive ind 


ONE-PIECE WELDED 
SKYSCRAPER 


Giant fractionating tower—more than 
40 ft higher than Niagara Falls— 
rises above skyline of Esso refinery at 
Baton Rouge, La., where it will help 
meet constantly increasing demand 
for highly refined oil and gasoline. 
Fabricated by Delta Tank Manu- 
facturing Co., Inc., the new welded 
tower is believed to be the largest 
ever built. Twenty-one-story sky- 
scraper weighs 410,000 Ib, has an 
11] ft 8 in. diameter, was fabricated 
from inch-thick steel plate and dwarfed 
the four railway flat cars on which it 
was shipped from Delta's plant 
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Resistance Welders Maintain 
Active Pace 

month 
Wi 


nulacturer Association have re 


For the sixtl onsecutive 
of the Resistance 


d new business tot iling more than 


lion. New orders during June 
ipproximately $4 million brought 
the first half of 1956 M) above the 
similar period a year ago 


he re gular months tatistics showed! 


iat shipments are now so moving 
and for the six-month 
ahead of the first 


ot L955 } rie irl 


ong quits ak] 


millon 
equipment pped 


ents the highs I 


during June 
onthh 


reported ) nembers of the 


figure 


r the fir mlf of 1956 over $20 


im machine vere hipped to 
different ind these 
it just about 
the business done ly 
the members of the Association during 
L955 
With $20 million in backlog there is no 
doubt that 1956 w record yveur for 
industry In 


months member ve predicted 


the resistance velding 
recent 


that the present level of this 


industs continue at least 


into early 1957, 


GE Distributor Appointed 


‘ Maine Ov Acetylene 
ia8 been named a General Eleetris 
distributor, 


Supply 
velding equipment 
mouncement was made by ( I, 
manager of the 

Department, 

St. in Auburn, the 

tributor will handle the com- 
Kleetric 


and electrodes This in 


plets ne of Genera welding 
equipment 
cludes a-c, d-c, inert arc, semiautomatic: 
and automatic, and hydrogen 
equipment served 18 


Andros 


Wall Colmonoy Completes 
New Plant 


Colmonoy Corp., 19345 John R. &., 
Detroit 3, Mich 
Che new foundry contains a complete 
molding electric 
rnaces and production machin- 
ianufacturing and packaging 


equipment, 


Coimonoy alloy welding rods, electrodes 
research 
elopment and all manufacturing 
entralized at this 


and powde: rit 
and «ke 
are now 
general office location 

Also included in the new building are 
expanded assembly, shipping and proc- 


irene lor Wall 


Processing Division, 


COMING 
EVENTS 


{ Calendar of Welding Activity 


Colmonoy’s 


essing 


Stainies 


AWS National Meetings 
1956 Fall Meeting 
October 8-12, Hotel Cleveland, Cleve- 


1957 i Meeting and Welding 
April 8-12, Hotel 
delphia Pa 
NWSA Zone Meetings 
West Central Zone Meeting: 
October 29-30, Hotel Nicolett, Min- 
neapolis, Minn 
tern Zone Mee ting 
ember 1-2, St. Francis Hotel, 


Calif 


Sheraton, Phila- 


San rancisco 


Southeastern Zone Meeting 
December 3-4 Dinkler-Tutwiler 

Hotel, Birmingham, Ala. 
veatern Zone 
Statler-Hilton Hotel, 


Meeting 
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A conventional flash weld, as shown ot the left above, 
requires a separate operation to remove the flash ex- 
trusion. The cost of removing the flash in a flash trimmer, 
or by grinding, chiseling or flame cutting, usually ex- 
ceeds the cost of making the weld. 


CONVENTIONAL FLASH 


"THOMSON “SYNCHRO-SHE, 


A “Synchro-Shear” flash weld, as shown at the right, 
requires no trimming. Because the flash is trimmed as the 
weld is made, no further clean-up is necessary. Even 
when appearance is critical, finishing time is greatly 
reduced. 


THe WELDING JOURNAL 


‘ 
&g 
cy 
a 


Synchro-Matic Flash Welding with 


Automatic Flash Shear-Off 


A MAJOR DEVELOPMENT IN FLASH WELDING STEEL 


Here, at last, is a flash welder for steel prod- 
ucts that trims the flash while it makes the 
weld. It eliminates the need for separate flash 
trimmers saves hours of cleaning up the 
flash extrusion or grinding away the upset. 
Synchro-Shear, an exclusive THOMSON 
development*, adds automatic flash shearing 
to the proven performance of Synchro-Matic 
Flash Welders. Now you can flash weld car- 


*Pinch-Off Dies,” now in wide use for removing the flash 
while welding aluminum, copper and other soft materials, 
are unother Thomson development. 


“a. 


» 


INVENTOR OF RESISTANCE WELDING 


Thomson makes a complete line of standard spot, projection,j seam 
Also, aircraft, brake shoe, fabric and other special purpose resistance welders. 


welders. 


OCTOBER 1956 


THOMSON 


THOMSON ELECTRIC WELDER COMPANY 
(363 PLEASANT STREET - 


-»-»- ELIMINATES FLASH CLEAN-UP, SAVES HOURS OF FINISHING 


bon steel from mild to 1.00 carbon, high speed 
steel, high alloy steel and stainless steel, with 
speed, consistency and excellent weld quality 
while eliminating slow and costly post-weld 
clean-up. Synchro-Shear will weld and re- 
move the flash from these materials in rec- 
tangular, round or irregular shapes. 

Synchro - Shear Ilash Welders are avail- 
able in a complete family of RWMA sizes, 
tooled to suit your product. Write for com- 


plete information. 


SEE SYNCHRO-SHEAR IN ACTION... 
Booth 1751 — METALS SHOW, Cleveland, October 8-12 


LYNN, MASGACHUSETTS 


‘and flash-butt 
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LARGE AMERICAN GROUP ATTENDS NINTH 
ANNUAL ASSEMBLY OF IIW IN SPAIN 


The ninth annual assembly of the 
International Institute of Welding was 
held on July 2 to 8, 1956, in Madrid 
at the invitation of the Spanish 
Institute of Welding. More than 800 
delegates and their wives attended the 
assembly, the program of which included 
two meetings of the Governing Council 
of the Institute, four meetings of each 
of ite fifteen technical Commissions and 
a public session for the presentation of 
papers. 

The large American group which 
participated in the meeting included 
Dr. Howard Biers, Union Carbide & 
Carbon Corp., and retiring president of 
the IIW; A. Amirikian, Bureau of 
Yards and Docks; T. N. Armstrong, 
International Nickel Co., Ine.; David 
Brown, American Bureau of Shipping; 
John J. Chyle, A. O. Smith Corp. and 
president of AMenican We.pina Soct- 
ery; Prof. M. Cohen, Massachusetts In- 
stitute of Technology; M. A. Cordovi, 
Babcock & Wilcox Co.; D. K. Felbeck, 
National Research Council; Prof. A. M. 
Freudenthal, Columbia University; A. 
R. Gatewood, American Bureau of 
Shipping; F. X. Gilg, Babcock and 
Wilcox Co.; W. J. Harris, Jr., Battelle 
Memorial Institute; Dr. T. McLean 
Jasper, A. O. Smith Corp.; T. Eembury 
Jones, Precision and Flexopress Corp.; 
A. R. Lytle, Electro Metallurgical Co.; 
Commander F. C, Munchmeyer, Ship 
Structures Committee; W. H. Munse, 
University of Illinois; F. L. Plummer, 
Hammond Iron Works; W. Spraragen, 
Welding Research Council; Rene Was- 
serman, Eutectic Welding Alloys; and 
J. H. Zimmerman, Linde Air Products Co. 

The assembly was very efficiently 
organized by the Spanish Organizing 
Committee under the chairmanship of 
Sefior M. de Miro Ramonacho. The 
center for the assembly was the Escuela 
de Ingenieros Industrales. The Spanish 
Reception Committee organized a num- 
ber of functions, in particular a ban 
quet held on Thursday, July 5th, which 
made it possible for all members 
of the assembly to meet socially. In 
addition, an excellent program of enter- 
tainment was provided for ladies who 
aecompanied delegates 

A large number of delegates attended 
on July 2nd a public session organized 
in connection with the assembly. At 
this session, the general theme of which 
was “Productivity by Welding,’’ 27 
papers by authors from 11 different 
countries were presented by Spanish 
rapporteurs and fully discussed. The 
papers were divided into the following 
six groups: General Themes, Pro- 
feasional Training, Research and Con- 
trol, Welding and Oxygen Cutting 
Processes, Shipbuilding, and Different 
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Several members of the American delegation and their ladies are shown during 
a public session of the International Institute of Welding. Left to right, in front row, 
are Mrs. Spraragen (in light dress); William Spraragen, Welding Research 
Council; A. Amirikian, Bureau of Yards & Docks, Navy Dept.; Mrs. Chyle; and 
"Jack" Chyle, president of American Welding Society. Seated behind Mr. 
Spraragen and Mr. Amirikian are D. K. Felbeck, National Research Council; 
Commander F. C. Munchmeyer, U.S.C.G.; and W. H. Munse, University of lilinois 


Dr. Howard J. Biers (right), Union Carbide and Carbon and retiring president of 
the International Institute of Welding, is shown here discussing a point of interest 
with a fellow member of the Executive Committee of the IlW 


During one of the lighter moments of the meeting, a refreshing drink is enjoyed 
(left to right) by Dr. Biers; Embury T. Jones, Precision Welder & Flexopress Corp.; 
Mrs. Biers; Prof. Morris Cohn, Massachusetts Institute of Technology; Commander 
Munchmeyer and Commander Felix Caracciolo, USN 
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Assure all the benefits 
and properties you want 


sound weld metal... 
good bead appearance 


K proper weld contour 
good penetration 


@ Whatever benefit you need, you'll get it along with 
easier, faster welding when you use new AEROCOR or 


FABRICOR DC Electrodes 


The AEROCOR Series is especially designed for weld 
ing stainless sheet metal. The FABRICOR Series is 
especially designed for heavy metal fabrication. Both 
are available in a wide range of stainless grades and 
diameters. Both are used with DC reverse polar 
ity current 


Before being publicly introduced, both types of these 
easy-to-use electrodes were demonstrated and tested in a 


More than ever it pays fo... 


Meavick, easy slag removal 


WELD WITH 


KK sound fillet welds—even when 
welded vertical up 


group of specially selected plants and weld shops. The 
opinion of everyone involved was practically unani- 
mous: AEROCOR and FABRICOR Electrodes are 


easiest to use most uniform and dependable in results, 


Electrode Types Aveilable 


Aerocor 308 309 310 316 
Fabricor 308 309 310 316 


FOR A FREE DEMON 


j 
simply drop usa tine on your compa? 


RCOS 


ITRATION in your own plant, 
Herhead,. Of course, 


there's no obligation 


Cy 


ARCOS CORPORATION « 1500 South 50th Street « Philadelphia 43, Pa. 
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when welding stainless steels y 
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Fabrications. One of the papers was 
presented by Mr. Lytle who spoke on 
“Research—aAn Aid to Productivity 

Dr. U. Guerrera (Italy) was desig- 
nated as successor to the present presi- 
dent, Dr. Biers (USA), whose term of 
office will expire in 1957. 

The 1957 annual assembly of the 
Institute will be held at Essen-Ruh: 
(Germany) from June 30th to July 6th 
1957, at the invitation of the Deutscher 
Verband fur Schweisstschnik The 
Governing Council has also accepted 
invitations for the 1958, 1959 and 1960 
annual assemblies from the Austrian 
Yugoslovian and Belgian delegations 
respectively. 


Worthington Appoints 
Distributors 


The Plainfield Division of Worthing- 


these stator blades for Curtiss-Wright J65 Corp. has announced, the en 

* Supply Co, 1630 Walnut St., Cinein. 

jet engines are brazed with — HO ae Ohio, and the Woodward, Wight 

| & Co., Ltd., 451 Howard Ave., New 

Allis Chalmers does this job with EASY-FLO Orleans, Le.. as their distributors for 

for the same reasons that a great many manufacturers their line of welding positioners, turning 
use this low-temperature silver brazing alloy rolls and fixturing equipment 

— namely — the great strength and virtual O. K. I. Welding Supply Co., headed 


by E. C. Caluwaert, will represent 
indestructibility of EASY-FLO joints — plus the speed Worthington in the southwestern area of 


and economy with which they can be produced. | Ohio. 
*BASY-PLO meets SAE Aeronautic Materials Spec, AMS 4770B Woodward, Wight Co., Ltd., and its 


welding department will cover the 
Louisiana and Mississippi territory 


THEY USE THE EASY-FLO 
FAST BRAZING FORMULA MAMMOTH WELDING JOB 


PREPLACING the alloy — plus a 
setup that speeds handling and 
heating — that’s the formula. Top 
picture shows parts being assem- 
bled in circular fixture with clips of 
EASY-FLO wire being preplaced 
over blade ends. At left — as half 
of fixture rotates, inner end of 
shroud passes through induction 
heating coil section at top. Time 
cycle for completing a half (28 
joints) is 10 minutes. Blades are 
nickel steel and shroud ring is 
brass. EASY-FLO is particularly 
effective in joining dissimilar met- 
als. Average strength of joints is 
double the specified minimum pull 
of 2800 Ibs. 
GET FULL EASY-FLO FACTS AND DISTRIBUTOR LIST With total load capacity of 30,000 |b, 


this super-size straddle truck for 
BULLETIN 20 explains why high-strength, speed and economy dockside use by the Belgium Port 


are inherent in EASY FLO brazing. Also gives useful information on | Commission was custom built by the 
about joint design and fast brazing methods. A copy, with Dis- Hyster Co., Portland, Ore. Welded 
tributor List, will be sent at your request. Write today. with iron-powder electrodes, _ this 

ptt bigger-than-usual job was completed 


ae” HAN DY & HAR MAN vounct in almost record time. Packages in 


: sizes ranging up to 120 X 64 in. can 

General Offices: 62 Fulton Hew York 38, 108 be handled by this mechanical colossus. 

DISTRIBUTORS i PRINCIPAL CITIES The job was the largest of this type 


| ever to be tackled by the Hyster Co. 
(Courtesy of Air Reduction Sales Co.) 
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FOR SAFE WELDS 


~ 


@ More and more engineers have been 
discovering that Murex CROLOY elec 
trodes are the answer to safe, crack-free 
welds. They are being used on chrome- 
moly steels for high pressure—high tem- 
perature service, and also for welding many 
problem steels. 

Easy to handle without special training, 
the low carbon Murex CROLOY electrode 
leaves a finely rippled deposit free from 
porosity and with high ductility in the “as 
welded” state. It simplifies preheat opera- 
tions and permits faster deposition at higher 
amperages, thus speeding production. The 
weld metal is insensitive to quench, free of 
slag inclusions, and practically eliminates 
underbead cracking. 


WELOING SUPPLIES 
RADIOGRAPHIC EQUIPMENT 


11. 
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y have already 
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Murex Cc 


Compare Murex CROLOY 
electrodes on the job yourself, 
Your nearest Murex distributor 
carries them—or write us 


for further information. 


PLATING MATERIALS METAL. & THERMIIT 


ORGAMIC COATINGS 
CERAMIC MATERIALS 
Tin CHEMICALS 

METALS & ALLOWS 


CORPORATION 


HEAVY MELTING SCRAP GENERAL OFFICES: RAHWAY, NEW JERSEY 
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NEW ADDITIONS MADE TO MILLER PLANT 


View of Miller plant with new wing 
shown at left 


The small machine department 


In December 1955, the first beam 
went up for the new building of the 
Miller Electric Manufacturing Co. On 
April 30, 1956 the company moved in. 

In laying out the new facilities, a new 
plan was developed whereby material 
is fed in an uninterrupted flow to the 
production lines. The lines in turn, 
feed to a new three-port loading dock. 


Center of new addition 


INTERNATIONAL 


WELDING NEWS 


IW Commission Vil-— 
Standardization 
By Arthur N. Kugler 


This commission has, in effect, a 
twofold function 
standardizing group for ITIW, and (2) 
to effect liason with the International 
Standards Organization (ISO) From 
these functions, it will be obvious that 
Commission VII is involved in many 
projects both in IIW and ISO. It also 
appears that these projects originate 
with other commissions and do not 
come before Commission VII until such 


(1) to serve as the 


time as they are proposed as standards. 
Thus there are many joint meetings 
with subcommissions of other IIW Com- 
missions as well as [SO/TC 44, the 
commission of ISO particularly con- 
cerned with standardization in welding. 

Electrode Specificationa— Activity in 
this field is carried on principally by 
IIW Commission IT (Are Welding) 
along with 44 Subcommission 
3. <A draft of a specification has been 
fairly well established covering elec- 
trodes 3.15 mm ('’, in.) and larger. 


Arthur N. Kugler i« the American delegate on 
Commission VII of the 
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Much of this year’s activity has centered 
around establishing requirements for 
sheet metal electrodes (below 3.15 mm) 
This has included tension tests on 
square groove butt joints welded from 
both sides, Difficulty was encountered 
in developing a suitable design, inelud- 
ing dimensions for a reduced section 
tension test. This matter is still unde 
study. At one meeting (IIW with ISO), 
the Belgian delegation pointed out the 
practice in use in USA (ASTM Specifica- 
tions) of basing the mechanical proper- 
ties and usability on the performance of 
the larger sizes of the same classifica- 
tion, 

Another matter under consideration 
is the method for determining hydrogen 
in weld metal. While this is still in 
the discussion stage, it follows the 
American practice in all essential 
details. 

Other work in the electrode field 
involves the development of tests to 
assess the cracking tendencies of elec- 
trodes. Work on this project is only 
now getting under way jointly by the 
ITW and ISO. 

Gas Welding Rods—11W Commission 
I has been working on specification for 
gas welding rods (ferrous). These were 
submitted through Commission VII 


News of the Industry 


Let’sGetDown 
to Facts About 


CLAIMS— 


Yes, we could run a full page 
telling you why our Products 
are better, but we prefer to 
have 


HI-AMP 


ELECTRODE HOLDERS 


prove their advantages 
by actual test with others 
—that's why we say, ask 
your Dealer to demon- 
strate a HI-AMP and 
you'll why Weld- 
ers everywhere prefer it. 


LENCO, nc, 


(Formerly Wegner Mig. Co. Inc.) 


JACKSON, MISSOURI 


to ISO/TC 44 who will edit and make 
minor revisions (apparently to bring 
into agreement with an ISO format) 
Following this, it will be re-submitted 
to IT'W Commission I. 

Resistance Welding—Work is under 
way between IT[W Commission IIT and 
ISO/TC 44/8C 6. looking toward 
standardization in this field. Among 
the items reported are: dimensions of 
electrodes, electrode shanks and elec- 
trode holders; unification of T slots in 
plattens. Future work is to consider 
classification of resistance welding 
machines; interchangeability of seam 
welding wheels; terminology. 

Another activity is that of defining 
Fundamental Welding Positions. From 
the reports supplied, it appears that 
ISO/ILW are attempting to do with 
words the work we have done by means 
of drawings. It does not appear, at 
this time, to be too greatly different 
from the American standard. 

Along with these activities, Commis- 
sion VII examined the recommendations 
on protective glasses, prepared by 
Commission VIII—Hygiene and Safety 
It was recommended that Commission 
VIII proceed with the preparation of an 
international standard. 
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IN A FAMOUS WELDING EQUIPMENT FAMILY 


cf 


OO 


RESISTANCE 
WELDING 
TRANSFORMER 


(n)} 


Available for immediate delivery 


RATINGS 


MEETS ALL The Kirkhof “Power-Pa"K" Transformer 


is available in 3 Basic Units 


J.1.C. and R.W.M.A. 50 K.V.A. Type AR 440 V Mod. 450 AR 

50 K.V.A. Type AR 220 V Mod. 250 AR 

STANDARDS 60 K.V.A. Type AT 440 V Mod. 460 AT 

60 K.V.A. Type AT 220 V Mod. 260 AT 
: 70 K.V.A. Type AW 440 V Mod. 470 AW 
Sensation and NEW Standard 70 K.V.A. Type AW 220 V Mod. 270 AW 


of the Industry Special ratings on request 


CHECK THESE FEATURES THAT MEAN “BUILT-IN EARNING POWER"! 

1. Water and oil tight seal around drive shaft. 2. Water and oil tight seal around Quick Disconnect 
Plug. 3. Tap Switch entirely water and oil tight, dirt-free. 4. Tap Switch slightly curved and chan 

neled to allow drainage from around handle. 5. Raised section under handle prohibits water and oil 
from running in. 6. Kirkhof developed Quick Primary Disconnect Plug. 7. Four “on” positions and 
a positive “off” position. 8. Positive tap position indication and alignment. 9. Sealed between tap 
switch and cover. 10. Readily sealed between front cover plate and front body casting. 11. Can easily 
be sealed around secondary pads. 12. All parts good insulators. Completely eliminates possibility of 
transformer shorting out to ground at secondary and primary ends. 13. Lighter weight highly com 

pact. 14. Silver plated contacts. 15. Highly efficient water cooled secondary 


COMPACT SIZE COOLER OPERATION 
HIGHEST PRODUCTION MAXIMUM VERSATILITY 


KIRKHOF “Power-Pa“K” — the one Resistance Welding 


Transformer that brings you profits, not problems 
Write for illustrated literature 


IRKHOF 


MANUFACTURING CORPO RATION. 


2450 BUCHANAN AVE, $.W., GRAND RAPIDS, MICHIGAN 
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Filler Metals for Cast Iron and Nickel Alloys 


Covered in New Specifications 


Two new specifications have recently 
been issued by the AMerican WeLpinG 
Society and the American Society for 
Testing Metals 

The first of these is a specification 
(AWS A515; ASTM A 398) covering 
filler metals suitable for welding gray 
cast iron, malleable iron and some alloy 
cast irons 

Sixteen classifications of filler metal 
are covered, including cast iron, copper- 
base, nickel-base and mild-steel elec- 
trodes for shielded-metal-are welding. 
Also included are cast tron and copper- 
base welding rods for oxyacetylene and 
carbon-are welding 

An appendix is included as an aid to 
users in selecting the most suitable filler 
metal for their needs, It tells how to 
prepare cast iron for welding, gives in- 
formation on preheat requirements, 
welding technique; ete. It also con- 
tains data on postweld heat treatments 
and describes the effects of welding on 
cust iron 

Also included is a table giving the 
chemical analysis of all the classifica- 


tions. 


The second specification covers bare 
filler metals for the welding of nickel 
and high-nickel alloys 

This specification (AWS A5.14; ASTM 
B304) establishes classifications 
of filler metal. This involves, among 
others, nickel, Monel, K Monel, In- 
conel, Inconel X, as well as various 
Hastelloy filler metals 

The chemical analysis of the dif- 
ferent classifications is given in a table 
in addition to standard sizes and 
lengths and packaging requirements 

The Appendix contains information 
on the use of each classification for 
joining different base metals with the 
following welding processes: (a) oxy- 
acetylene, (b) atomic hydrogen, (c) inert- 
gus tungsten-are (nonconsumable elec- 
trode), (d) inert-gas metal-are (consum- 
able electrode) and (¢) submerged are 

Copies of these specifications can be 
obtained at 40 cents each from the 
AMERICAN WELDING Sociery, 33 W. 
39th St., New York 18, N. Y., or the 
American Society for Testing Materials, 
1916 Race St., Philadelphia 3, Pa. 


Data on Low-Temperature 
Properties of Metals 


4 400-page compilation of pre-1952 
data on low-temperature properties 
of metals has just been published by the 
Army's Corps of Engineers and is 
available for industry use through the 
Office of Technical Services, U. 8. 
Department of Commerce 

Valuable in particular as a back- 
ground guide for designers and fabri- 
eators of low-temperature equipment, 
the volume contains papers presented 
at a Conference of Materials and Design 
for Low-Temperature Service sponsored 
by the Scientific Council, Engineer 
Research and Development Labora- 
tories. 

Although the conference was held in 
1952, the book remains one of the few 
comprehensive collections of material 
on the subject. An extensive biblio- 
graphy is included 

The illustrated volume, PB 121009 
Conference on Materials and Design for 
Low Temperature Service, Engineer Re- 


LOSO 


search and Development Laboratories 
U.S. Army, may be ordered from OTS, 
U. 8. Department of Commerce, Wash- 
ington 25, price $10. 


Small-Parts Welding Equipment 


A completely new, two-color, 16-page 
illustrated welding equipment catalog, 
intended to be of help to manufacturers 
who have problems in joining small 
metal parts, has just been issued by 
Raytheon Manufacturing Co., Wal- 
tham, Mass. The catalog features 
Raytheon’s line of welding heads, 
power supplies, all-electronic control 
units, and welding accessories. 

Important facts covered in the new 
catalog range from information on 
proper selection of a-c or d-c (stored 
energy) welding systems, uses of resist- 


ance welding equipment, welding hints 
and Raytheon welding equipment appli- 
cations 

For a tree copy of the Raytheon 
Welding Equipment Catalog 2-100 and 


New Literature 


further information write to Raytheon 
Manufacturing Co., Department 6120, 
WJ, Waltham 54, Mass. 


Properties of Nickel Alloys 


new, fully illustrated booklet 
entitled, “Some Properties of Inco 
Nickel Alloys at Low Temperatures 
has recently been issued by The 
International Nickel Co., Ine. The 
bulletin describes the various wrought 
and cast high-nickel alloys used at low 
temperatures and arranges these data 
ina most useful manner for engineers and 
designers of equipment. The data cover 
only those materials which are in current 
use, 

The booklet is available without 
charge through the Readers Service 
Section of The International Nickel 
Co., Ine., 67 Wall St., New York 5 
N.¥ 


Magnetic Force Welders 


Precision Welder and  Flexopress 
Corp. has published a new six-pag 
bulletin covering its magnetic force 
welders, The bulletin points out the 
advantages of magnetic force welding 
to join difficult-to-weld critical materials 
Also, light initial electrode pressure 
permits projection welding on materials 
whose projection would collapse under 
conventional electrode pressure. Write 
for Bulletin MF-100, Precision Welder 
and Flexopress Corp., Cincinnati, Ohio 


Copper and Copper Alloys 


“Elevated-Temperature Properties of 
Coppers and Copper-Base Alloys’ is 
another of a current series of reports 
prepared under the auspices of the Data 
and Publications Panel of the ASTM 
ASME Joint Committee on the Effect 
of Temperature on the Properties of 
Metals. This report is primarily a 
graphical summary of the elevated 
temperature data Data for the 
coppers are limited to the wrought 
materials, while the data for the alloys 
apply to cast and wrought materials 

Graphical data include modulus of! 
elasticity, tensile strength, yield strength 
(0.5% extension and 0.2% offset 
reduction of area, elongation, stress for 
creep rates of 0.000001, 0.00001) and 
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0.0001% per hr and stresses for rupture 
in 100, 1000, 10,000 and 100,000 hi 

Included in the Appendix are data 
sheets giving the original data for 
drawing curves. The data sheets also 
give chemical composition shape, sizes, 
and processing information. 

The book was prepared lor the panel 
by Clair Upthegrove and Henry L 
Burghoff. Copies of this 8! by 11, 
heavy paper cover, 248-page book are 
available from ASTM Headquarters 
1916 Race St., Philadelphia 3, Pa. at 
$5.50 each 


Safety Items 


A new catalog, No. 33, has just been 
published by the Sellstrom Manufactur- 
ing Co., 306 Hicks Road, Palatine, Ill 
and is now available to the trade. This 
catalog contains 54 full pages ol a 
complete line of eye, face and head 
safety items for all types of industry 

A unique feature ot this catalog is a 
special alphabetical listing of hazard 
occupation and trade name with recom- 
mended items of goggles, helmets, face 
shields respirators, et to use tor 
different operations and in different 
fields. This prevents a grinder, for 
example, from using a goggle that would 
not provide adequate protection from 
flying chips 

A copy of catalog No. 33, which 
complete with prices be 
obtained by writing direct to the 
Sellstrom Co. on a firm’s letterhead 


Health and Safety in Welding 


The Council of the British Institute 
of Welding has announced the publica- 
tion of a booklet of Health and Safety 
in Welding, which is the first of a new 
series of publications in course of prepa- 
ration This 64-page booklet has been 
compiled by a special committee in 
response to a demand for practical 
guidance on the precautions necessary 
to ensure the health and safety of those 
working with the welding and cutting 
processes. The contents are of a purely 
practical nature, and no attempt has 
been made to deal with the more ad- 
vanced technical and scientific back 
ground of the subject. The booklet is 
offered as a concise work of reference 
both for the welder and for those 
responsible for the supervision of weld- 
ing 

Price for single copies is 42 cents per 
copy For 20 copies or more it 


cents per copy Postage extra 


Hard-Surfacing Materials 


Publication of a comprehensive com- 
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parison chart for selection of hard- 
surfacing welding matenals has been 
innounced by the Rankin Manufactur- 
ing Co., Alhambra, Calif. The chart 
is described as miaking it easy for hard 
surfacing material users to select the 
appropiate Ranite rod for their specific 
application in comparison with other 
rods available 

Listed across the top oi the easy-to- 
follow chart are hard-surfacing applica- 
tions such as build-up, abrasion and 
shattering impact, abrasion and severe 


impact severe abrasion and medium 


Featuring the 
“ALL-POSITION” 
VALVE 


} 
=f Exclusively with 


WMleca 


Economical Air-Acetylene Torch 


first column lists 
various manulfa s with their prod- 
ucts appearing across the chart under 
specific applications where they are 


used 


the Colmonoy 
S, has just 
interested 
writing directly 
19345 John 


become availall 

obtain a ¢ 
Wall Colmonoy 
St., Detroit 3 


"Reg. U.S. Pat. Of. 


And here’s how 
it works! 


Potent Applied fer 


Distributorships 
still open... 
Write Today! 


For Plumbers, Air-Conditioning and Refrigeration 


Servicemen and General Repairmen 


“All-Position” Control of Valve saves both time and 


gas on every job! 
Trouble-Free Poppet Valve 


Tip Sizes available for large or small jobs 
Takes “Jiffy” Paint Burner Tip, Soldering Copper and 


Halide Detector 


MODERN ENGINEERING COMPANY 
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Carbide Tool Line 


A new industry-service brochure on 


Thyratrons and Ignitrons 


carbide rotary cutting toole has been characteristics of 75 power rectifiers 
issued by the Abrasives division of and control tubes now is available from 


Elgin National Watch Co the General Electric Co 


The booklet presents Elgin’s com- 


plete line of solid carbide end mills, cording to type, lists anode and cathode 
rotary files and miniature cutters, and current and voltage ratings, and gives 
explains the use of such tools for scale the average control characteristics of 


and flash removal, blend and twist each tube 
welds, mac hining in tight spots as well 


as for deburring, counter-sinking, and cording to classification —welding-con- 
chamfering trol tubes, frequency-changer welding 

The booklet is available without cost tubes and power rectifier tubes 
from the division, 107 National St., chart also lists maximum ratings of each 


Klgin, ignitron. 


PIONEER FOR MODERN WELDING 


The jaws substitute for stub waste 
by splicing a 2 inch extension to 
the length of every electrode. 


NER 


Pic 


Delivers FIVE surface cleaning 
blows with each swing and lasts 
FIVE times longer than single 
headed hammers. 


HANDS 


MODERNIZE the fabrication of plates, 
shapes, rods, bors, pipes, etc. MAKE fitting, 
positioning, holding, and welding a fast, ac- 
turate, inexpensive, one-man job. 


by 


BERNARD WELDING EQUIPMENT CO. 


10230 SOUTH AVE. N « CHICAGO 17, ILLINOIS 
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A selection chart listing the essential 


The chart classifies 46 thyvratrons ac- 


Twenty-nine ignitrons are listed ac- 


The chart (ETD-1322) may be ob- 
tained from General Electric Tulx 
Sales, | River Road, Schenectady, N. \ 


Wire Products 


A new wire catalog, featuring 1im- 
proved design characteristics, has beet 
announced by the Parts Division 
Sylvania Electric Products Inc. 

The catalog is a complete listing of 
Sylvania’s growing wire, ribbon, weld 
and carbostrip products manufactured 
by the Parts Division. Wire and ribbon 
types include alloy, clad and plated 

The new issue is said to replace a 
previous catalog which was issued in 
October 1954, but rendered obsolete by 
recent new wire developments 

The catalog is available from Sy!|- 
vania’s Parts Division sales offices o1 
from Sylvania Electric Products, In 
12 Second Ave., Warren, Pa. 


Metaliic-Powder Cutting 
Equipment 


A new four-page folder has just been 
produced by Air Reduction Sales Co 
covering their complete line of metallic- 
powder cutting equipment for cutting 
and washing stainless steels, other high 
alloy steels and cast iron. 

Both vibratory and pneumatic-type 
powder feeders, along with band and 
machine torches, are illustrated and 
described, 

For additional information, write 
Air Reduction Sales Co., a division of 
Air Reduction Co., Ine., 150 KE. 42nd 
St.. New York 17, N. Y. Specify 
Form ADC 839A. 


Silver-Bearing Solder 


A new 2-page technical bulletin o1 
silver-bearing soft solders is now avail 
able from Alpha Metals, Inc. A com- 
plete discussion on silver scavenging 
selection, applications and availabl 
alloys has been included in this bulleti: 

A graph designed to help determin 
the proper alloy for use in a particula: 
application is also a part of the bulleti: 

This information may be of particulay 
interest to those involved in thy 
problems of soldering silver-plated parts 

Write for bulletin No. 3, Alpha 
Metals, Inc., 56 Water St., Jersey Cit) 
N.d. 


Check Now! 


Do you know the advantages you 
gain through AWS Membership? 
Why not investigate? 

Write AMERICAN WELDING 
SOCIETY, 33 West 39th Street, 
New York 18, N. Y 
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ONLY THF 
ICKERS Controlare DC Welder 
OFFERS ALL 3 OF THESE ADVANCED FEATURES FOR 
MORE VERSATILE AND MORE RUGGED WELDING PERFORMANCE 
SELECTION OF ARC TYPE 
required for vastly different welding jobs, 
and adjustment necessary to suit the individ- 
| vality of the operator and the welding job 
DUAL CONTINUOUS CONTROL 


in a rectifier machine. Can vary the current 
from minimum to maximum, and vary the type 


of arc, in continuous stepless self-indicating 


dials. 


CURRENT CONTROL 
REMOTE CONTROL 


of both these functions in a handy box that plugs 


into the front of the welder can save floor space by 


mounting welder out of precious production area, 


FOR THE HEAVY CONTINUOUS PRODUCTI 


Plus these Additional Optional Exclusive Features 


CONSTANT POTENTIAL SLOPE CONTROLLER 
Inert as iol yh } wevious! had to 
Instantly converts standord welder into ert G bs w previously had 
rely on ma | sk by providing pre 
multi-purpose CP source for automat cision stepless control of starting UP lor 
or semi-automat Consumable wire inert dowr Si nd croter elimir 
gas, or heavy flux aoutomatic orc weldir DOW with indiv 
of tical 
Tungsten Inert gas jobs and manual Stents ntane 
met electrodes os 21 seconds of both pes. |r 
"TRADEMARK 


WRITE TODAY for Complete Information 
on this Outstanding Welder 


VICKERS INCORPORATED a unit of Sperry Rand Corporation 
1875 LOCUST STREET eo SAINAT LOUIS 3, MISSOURI 
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D-C Rectifier Welder 


A new rectifier welder with “Diverter 
Path” control is being announced by 
Hobart Brothers Co., Troy, Ohio. 

New case design permits easy-to- 
remove side panels, Recessed control 
panel has polarity reversing switch, 
three-coarse current adjustments with 


rheostat control for fine current adjust- 
ments. The rheostat can be removed 
for remote control, The welder has 
both thermostatic and current overload 
protection. A magnetic line contactor 
is supplied at no extra cost, 

Unit is available in 300- and 400-amp 
models 


ignitron Tube 


An improved ignitron tube (Type 
WL-5822-A), for control of frequency- 
changer resistance welders, is now 
available from the Westinghouse Elec- 
trie Corp 

The WL-5822-A direetly replaces the 
WL-5822 and is a sealed, stainless-steel 
jacketed, water-cooled, mercury-pool 
tube capable of intermittent ignitor 


service. It has a 1200- or 1500-volt 
maximum anode voltage rating with 
1500- or 1200-amp maximum anode 
current, 

It features a provision for thermo- 
static control, which when equipped 
with suitable thermostatic switches, 
conserves cooling water consumption 
and simultaneously protects the tube 
and associated equipment from over- 
loads and overheating 

For further information, write West- 
inghouse Eleetronic Tube Division, 
Box 284, Elmira, N. Y 


Silver Brazing Preforms 


Manso! Ceramics Co., of Belleville, 
N. J., has announced the opening of a 
division of the company for the produc- 
tion of silver brazing preforms in al- 
most any size and shape desired. 

The silver brazing preforms are made 
either to a standard silver formula or 
can be made of nearly any analysis of 
the alloy. Tolerances are closely con- 
trolled. Special applications will be 
prepared for prospective users by con- 
tacting the design engineering depart- 
ment. These special formulas will be 
subjected to all normal tests and to 
special standards as set by the customer. 

Complete information about the sil- 
ver brazing preforms is available on re- 
quest from the company. Please ad- 
dress all inquiries to Mansol Ceramics 
Co., Research and Development Divi- 
sion, 140 Little St., Belleville, N. J. 


Ferrite Indicator 


The Severn Engineering Co., Ine., 
announces the availability of their 
Ferrite Indicator. It is reportedly a 
simple, rugged, nondestructive inspec- 
tion instrument developed for labora- 
tory, shop and field use Its go-no-go 
feature is said to permit instant 
acceptance testing of austenitic stain- 
less and manganese weld and base 
metals. It requires no external stan- 
dards, no adjustments, no visual read- 
ings, and is unaffected by position 
Also, according to manufacturer, it 
performs equally well on sheets, plates, 
rods, irregular shaped objects, and 
individual parts of complex components. 
It is effective in locating areas of high 
and low ferrite content in heterogeneous 
products. 

The Indicator covers all practical 


welding requirements; inserts being 


New Products 


available in the range of 1.5%, to 15% 
ferrite It weighs but 3 oz. and is 5 in. 
long. 

For complete details, write to Severn 
Engineering Co., Inc., Mfrs. Ferrite & 
Permeability Indicators, P.O. Box 944, 
Annapolis, Md. 


Automation in Cutting 


Harris Calorifie Co., Cleveland, Ohio, 
manufacturers of cutting and welding 
apparatus, have come up with a system 
which reportedly brings automation to 
the cutting operation. 

“Cut-O-Mation” is what Harris is 


calling this system, which utilizes the 
Harris 98-T Machine Torch in com- 
bination with the 48-DC Oxygen Saver 
According to manufacturer, this com- 
bination makes “Cut-O-Mation”’ possi- 
ble for the metal working industry, with 
the result that cutting speeds are in- 
creased up to 30 to 50%, oxygen con- 
sumed in preheat flames is reduced up to 
80° and over-all oxygen consumption 
lowered by as much as 20%, and slag 
removal reduced to a minimum 
“Cut-O-Mation”’ is a system whereby 
several cutting torches are lined up in 
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Tri-Phase NEMA Type N2 
Resistance Spot Welder Contro! 
for use on 3 Phase 
Rectifier Type Machines 
by Taylor-Winfield 
and equipped with Amperex 
AXSSS1A or AX5552A ignitions 
Note convenient and compact 
installation of the Amperex 
ignitrons, made possible 
by the heavy, flexible 

anode leads. 


Outstanding features of 
Amperex IGNITRONS: 


exclusive “long-life ignitor’’— promotes ease of 
firing and greatly extends length of service 


removable, heavy, braided, copper anode lead 

visible glass anode seal —simplifies observation of firing 
insulating shield around ignitor terminal 

rugged stainless and alloy steel construction 


Prove to yourself — 
Amperex Ignitrons give lowest “‘per-hour-cost” 


amperex erectronic core. 
\ 230 Duffy Avenue, Hicksville, Long Island, N. Y. 
& 


In Canada: Rogers Majestic Electronics Ltd 
11-19 Brentcliffe Road, Leaside (Toronto 17 


AMPEREX ignitrons are availuble in both 
conventional and thermostatically con- 
trolled types. No derating is necessary for 
the temperature-controlled types. 

Write directly to the factory for data sheets 


and the nome of your nearest distributor. 
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WELD SAVINGS APPLICATION REPORT “FINDS” $2754 FOR SO. TEXTILE MILL 


Scores of leading industries are beginning to appreciate and utilize the tremendous oppor 


I ngineers 


Use of this new and exclusive service pioneered by “Eutectic” 
has given one Southern textile manufacturer added savings of 
$680.00 through weld-repair of loom back boxes, card dobber 
cylinders and other cast iron equipment previously considered 
The same Weld Savings Application Report 
showed the way to a $310.00 saving by replacing conventional 
overlay materials with Eutec-Trode 1851 (DC) for picker feed 
Copies of the Weld Savings 
Report left with the Purchasing Agent and Weldor as a guide 


non weldable 


and calendar rolls 


tunity available for cutting maintenance and production costs with welding. They are 
accomplishing this through a Weld Savings Application Re- 
port prepared without obligation by trained Eutectic District 
This Report is a welding specialists recommenda- 
tion for lowering costs and increasing production, 


A pplication 


to welding procedures, highlighted 3% additional weld savings 


applications 


A copy of this Weld Savings Application Report and reprints of similar reports prepared 


for varied industries (TIS 2637) are available from Futectic District Engineer 


Eutectic’s Technical Information Service 


or trom 


ARCTIC AIR BASE OFFICERS CALL WSA “UNDERESTIMATED” AT $2,000,000 


A recent Weld Savings Applications Report 
conducted by two Eutectic engineers for 
the U.S. Air Force was judged to have 
saved closer to $10,000,000 for the North 
east Air Command than the original esti 
mate of $2,000,000, The basic purpose of 
the survey was to educate maintenance and 
repaw personnel in the latest development 
in welding materials and techniques. and 
demonstrate how they could help to restore 
equipment damaged by 30 to 40 degree 


below zero temperatures, and over 100 miles per hour winds. 


In one case, Air Force weldors successfully joined corrugated steel! pipes at 20 below zero 
with Steel Tectic #1, a low amperage, multiple pass alloy for mild steel. Several cracked 
diesel engine blocks were salvaged by preparing with Eutectic’s CutTrode and Chamer- 


, 


Trode in the damaged areas, and welding with Xyron 2-24 and Xyron 2-25. High strength, 
porosity-free welds were produced by these new and advanced low temperature, cast- 
ion Eutee Trodes, In this application alone, Eutectic engineers achieved savings close to 
$1,000,000, Additional savings were realized in the repair of 350 cylinder liners valued 
at about $1,000 each. EutecRod 140, a high strength, high density deposit, was recom- 
mended for rebuilding 50 aircraft cylinder heads, resulting in additional savings of 
$500,000, Eutec-TinWeld proved very effective in repairing diesel engine radiators; and 
FutecRod 1602, a specially developed, low-melting silver type alloy was the only success- 
ful method found for salvaging 50 aircraft fuel tanks. A ten minute, 16 mm film packed 
with practical know-how for saving time, machinery and money, showing some of the 


new techniques and developments utilized by the | 


able free of charge. 


Replacement parts being discontinued for 
outdated earth moving equipment, an at- 
tempt to redesign the transmission cases 
ot under way in a Mid-West plant. Arrow 
in illustration above indicate areas of great 
strain, Using Eutec Trode 680 AC-DC, two 
machines were welded, tested for eight 
months, and then torn down and inspected 
The welds were perfect in every detail. 
Subsequently, five machines were com- 
pletely rebuilt, plus six more for other 
companies, Not one has failed. No keys 
were used; the weld takes all the strain. 

Eutee Trode 680 AC-DC is an all-purpose, 


S. Air Force in Greenland is avail- 


corrosion resistant electrode for very high 
alloy and carbon steels with ultimate ten- 
sile strength up to 120,000 psi 


EUTECTIC-SILWELD ELIMINATES 
WASTE AND COSTLY “CLEANING UP” 


An electronics manufacturer thought he 
would have no problem silver-soldering 
screws to radio sockets, UNTIL he tried to 
do it with conventional materials. The re- 
sults he got are s. ~wn in the photographs 
at left, below. The solution was the use of 
Eutec-SilWeld 1618, which eliminated the 
waste of costly alloy and expensive clean- 
ing up, right, below. 


Eutectic-SilWeld is a new, high silver con 
tent alloy blended with special flux, in con- 
venient, “paint-on,” paste form. It elimi 
nates the need for costly rings, shim and 


strips, is easier to use than conventional 
silver rods and alloys that require high 
heats. Many weldors are using Eutec-Sil 
Weld 1618 to promote heavy “surface 


alloying,” and to increase the flow of bead 
forming alloys into butt joints. 


The area of the weld where free flow | 
desired is simply painted with Eutec-Sil 
Weld 1618. The area where a bead ts re 
quired is left bare. The weldor then “runs 
a EutecRod like 16FC, I8S5FC, I8FC, 
146FC or 20FC, The result is a neat bead 
and a “neater” saving. As EutecRod mixes 
with the silver in Eutec-SilWeld 161%, the 
melting point is lowered. Tinning, clad 
ding, coating and filling defects and po 
rosities are all situations where the new 
Eutec-SilWeld 1618 offers worthwhile sav 
ings above the cost of welding with conven 
tional silver brazing alloys. 


CONTROLLED AREA HEATING 
GIVES MAXIMUM CASTINGS WELDS 
WITHOUT WARPAGE 


To insure a good weld without warpage on 
cracked heads and blocks, many repairmen 
now follow this effective procedure: First 
they thoroughly clean the area around the 
break. Eutectic’s Form-A-Jig is then packed 
to both the outer and inner surfaces of the 
casting, to within an inch of the break, 
localizing the heat to the weld area, and 
controlling warpage. The hole is then re 
paired with EutecRod 1900 and Eutector 
1900 flux, a superior weld combination for 
magnesium. The excellent heat absorption 
qualities of Form-A-Jig permit the casting 
to be picked up with bare hands, without 
discomfort, as soon as the weld is complete 


EUTECTOR ALBRO-FLUX 1601 ELIMINATES 
ALUMINUM BRONZE JOINING PROBLEMS 


Eutectic District Engineers are introducing 
the latest result of Eutectic’s flux-minded 
research. Eutector Albro-Flux 1601, the 
newest of Eutectic’s temperature indicating 
fluxes, helps eliminate the problems asso 
ciated with joining and repairing all grades 
of aluminum bronze, and is ideal for join 
ing aluminum bronze to non-ferrous metals 
normally silver bronzed. 


Such industries as, fabricators of small 
marine parts, will find the new Albro-Flux 
1601 solves problems found in torch-join 
ing aluminum bronze. It makes possible 
joining and repair of parts too small for 
arc welding. Albro-Flux 1601 is particu 
larly recommended for use with Eutec Rods 
1600, 1601, 1700 and 1801. 


The activity range of Albro-Flux 1601 is 
between 100 and 1600 degrees F. It permits 
use of a great variety of silver solder type 
alloys and allows replacement of standard 
tin bronzes with alloys providing much 
higher joint strength. The increased wetting 
activity and the ability of Albro-Flux 160! 
to dissolve aluminum oxide means the 
molten silver alloy with which it is used 
flattens out and flows readily. 


WAREHOUSE-SERVICE CENTERS IN ATLANTA, CHICAGO, DALLAS, BERKELEY, MONTREAL (QUEBEC), AND OTHER 


LEADING INDUSTRIAL AREAS «+ 


IN CANADA; 


EUTECTIC WELDING ALLOYS COMPANY OF CANADA, 


ito 


EUTECC 
By EUTECTIC WELDING ALLOYS CORPORATION. 40.40 172 STREET, FLUSHING 58, NEW YORK 
~ — | 
wt 
4 on 
= 

$33,000 SAVED IN HEAVY EQUIPMENT 
= 


Across the country ... 


tandem formation and operated irom a 61 Roekw RC that cannot be oxygen 


single station Preheat oxygen pres- cut forged 
sures are controlied to as many as 8 H-500 flux is laimed to be excellent 
machine cutting torches simultaneously lor the Dricat ind’ mnaimntenance of 
with a mere flick of the wrist we y parte where t rvice involves 
Cut-O-Matior said to achieve its Sever ibrasion and medium impact 
most spectacular results when used with It pert uccessfully under 
natural gas or propane gas. However ra onditions at temperatures as 
it may be used with ar of the popular high as 1100° | 
hydrogen, natural kor iplete details write direetly to 


EUTECTIC 
WELDING ALLOYS 


Sales e Service « Research 


is only as far away as a phone 
call or letter to any of the fol- 


lowing warehouse-service cen- 


ters: 


BOSTON HUbbard 2-2060 
WASHINGTON STerling 3-3480 
NEWARK MArket 4-3242 

PADUCAH 3-5222 

MEMPHIS 34-1511 

MIAMI PL 4-7044 

MILWAUKEE BRoadway 1-7060 

FT. WORTH ENterprise 2264 
PORTLAND CApital 3-6393 
JACKSONVILLE Elgin 5-2057 
MOLINE 3-8070 

TULSA Riverside 2-4783 
BIRMINGHAM LYric 2-7883 

KIRKW TAylor 15-508 
EVANSVILLE HArrison 5-6992 
DETROIT WOodward 3-7245 

OHAMA WAinut 5663 

NORTH HOLLYW Dickens 2-9326 
BALTIMORE PLaza 2-5022 

BUFFALO MOhawk 6170 

CINCINNATI MAine 1-8404 
CLEVELAND PRospect 1-1993 
COLUMBUS CApital 8-1664 

NEW ORLEANS RAymond 9089 
HOUSTON FAirfax 3-0637 
INDIANAPOI MArket 3326 
REGINA. SASKATCHEWAN LA 3-2731 
EDMONTON, ALBERTA 20895 
WINNIPEG, MA )BA 937059 
TORONTO, ONTARIO Empire 8-1343 
VANCOUVER, B.C. TAtiow 9011 
Eutectic Weld. Alloys Canada, Ltd. 


2150 27th Street 
3150 3/t ef v 


Montreal 38, PQ. RAymond 1-3339 
PHILADELPHIA Rittenhouse 6-1818 
PITTSBURGH GRant 1-9522 


E. W. Sales & Welding Service, Inc 
1652 East § treet, Chicago 17, Ill 
REgent 1-2424 

Eutectic Welding Alloys Corporation 
446 Northside Or., N.W, Atianta 18, Ga 


JAckson 3-3552 


Eutectic Welding Alloy rporat 
204 Irving Boulevard, Dalia exas 


2 
Riverside 1-5829 
Eutectic Welding Alloys Corporation 
1108 Blake Street, Berkeley 2, Calif 


THornwall 3.7577 


When you need a Eutectic Dis- 
trict Engineer for on-the-spot 
assistance, you'll get immediate 
action by any of the above cen- 
fers. 


EUTECTIC 
WELDING ALLOYS CORPORATION 


40-40 172 Street, Flushing, New York, N.Y. 
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Soldering Gun 


Welding Studs 


new typ threaded-end welding Hea aut pertorinance im O-og 
tud whiel cording to the manu oldering gun is claimed by the Phillips 
facture! portant design im Mfg. Co of Minne ipolis lor its 

ments and costs less than th model SF-100 Flas 
standard product it will largely replace Developing operating temperature in 
has been announced by the Nelson i matter of 4 to 6 sec, the SF-100 is said 
Stud Welding Division of Gregor, bo be e to pe i tuations where 
Industries, Inc., Lorain, Ohio ger guns often prove to be too 


rie Pistol type 
chasing of phene ubber and the 
Designated | pe ¢ . the new granu wid tubular barre itlow the use of a 
lar-fluxed studs have tensile strength a inety of interchangeable tip 
much as 13°) greater than the former Vlore complet nformation can be 
tandard MG studs and provide im obtained by writing Dept. KP, Phillips 
proved welding qualitic The ume \ifg. ¢ 2816 Aldrich Ave. 
templates now being ised with Nelson Minneapoli 
MG studs can be used with CP’s up to 
md ineluding n. diameter is the 
identical outside dimensions Ay Reduction Co has 
For complete details, write directly innounced the availability of a new 
to compar it above addres yvelding tol hy ature quick 
hut-off ilve production line, 
light-gage velding jobs. 


Hard-Surfacing Flux 


iv] to be especall suited lor 


The Lincoln Kleetrie Co, of Cleveland 
17, Ohio, has announced a new addition 
to its line of hard-surfacing agg 
rated alloy flux The flux, H-560 

ied with the submerged-are welding 


process to produce t hard-surfacing 


deposit using mild-steel 


It in agglomerated mixture of production welding in the refrigeration 
flung materials and alloys which will ind automotive industre and other 
produce it high-carbon, high-alloy weld light work where intermittent welding 
deposit when used with Lincoln's L-60 is involved, Knows the Aireo 
muld-stee! sutomaty electrode wire st H00 Shut-Off Torch, it is a well- 
Allo are wided to the weld deposit balanced unit that whe only 14 oz. 
through the flux Avgvlomeration bonds and 7'/, in. long A complete line of 
and alloy particles together each tips, mixers and extensions are available 
H-560 particle containing flux and alloy for use with this tore! 
n proper proportion Dh juick shut-off valve permits 
According to the manufacturer, it will Instantaneous Closing ol the gas passages 
make a deposit with a hardness of 53 to a) that the operator can move from one 
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“| recommend the 
Airco 387 Electrode 
for welding mild steel’’ 


It's the most versatile of all 6012 
electrodes. Good wetting action of the 
Airco 387 electrode permits the use of 
high current and travel speed on both 
thick and thin sections. The fluxing 
action of the slag results in smooth, 
uniform deposits of superior appear- 
ance with minimum spatter. Especially 
recommended for single pass horizon- 
tal fillet welds because of ease of 
handling, good weld profile and abil- 
ity to withstand high welding current. 
This is but one of many electrodes 
in Airco’s complete line that also in- 
cludes stainless steel, hard-facing, 
cast iron, general and special purpose 
electrodes. Send for free Airco Elec- 
trode Guide which will help you 
select the right electrode 
for your specific job. Re- 
quest catalog 1318-WJ. 


Air Repuction 


New York 


Air Reduction Canada Limited 


weld-joint to another without the loss 
of oxygen and acetylene, and without 
carrying a “‘live’’ flame from one area to 
another. 

For more information about the new 
Aireo 600 Torch, write Air Reduction 
a division of Air Reduction 
150 Kb. 42nd St., New York 17, 


Sales Co., 
Co., Ine., 


N. Y. 


Automated Index Welder 


A new Expert automated 7-station 
rotary index projection welding machine 
designed for accurately positioning and 
welding nuts or brackets to surfaces of 
production parts is now available from 
Expert Welding Machine Co., 17144 
Mt. Elliott Ave., Detroit 12, Mich. 

The machine features a stop and start 
controls 


cam-irive mechanism that 


index and weld sequences, bow! feeders 
equipped with hopper feed tracks, a 
transfer device for delivering weld nuts 
to the 
unique mechanism for projection weld- 
ing brackets to production parts. An 
air-powered unloader mechanism auto- 
finish-welded 
machine and 


projection welding guns and a 


removes the 
from the 


matically 

assemblies 
conveyor, The 
electrically 


deposits them on a 
motor-driven 
controlled and air operated 

write 


directly 
to the company at the above address. 


For complete details 


All-Position Electrode 


The Lincoln Eleetrie Co. of Cleve- 
land, Ohio, has announced a new 
k6010 electrode, Fleetweld 5-P, suit- 
able for all E6010 applications, but 
especially designed for pipe welding. 

According to Fleet- 
weld 5-P can also be used for pressure 
vessels, X-ray applications and other 
ASME code work. It also is suitable 
for all-position structural welding, 
machinery weldments and ship welding. 
Itconforms to AWS E6010 requirements. 
It has been approved by the American 
Bureau of Shipping. It is available in 
'’, and °/s in. diameters 

For complete details, 
to manufacturer at above 


manufacturer, 


directly 


address, 


write 


New Products 


Welding and Cutting Outfits 


Two new, light range oxyacetylene 
outfits, the Purox W-200 Aircraft 
Welding and Cutting Outfit and the 
Purox W-200 Light Welding and Cut- 
ting Outfit, are described in a fully 
illustrated six-page folder recently pub- 
lished by Linde Air Products Co., a 
division of Union Carbide 
Corp. These outfits are 
expecially for production welding and 
limited cutting of light-gage metals in 
aircraft and small parts manufacture, 
and for repair and maintenance opera- 
tions in auto body shops, sheet metal 
shops, and garages. 

Free copies of the folder describing 
the new outfits may be obtained by 
writing to Linde Air Products Co., 30 F 
42nd St., New York 17, N. Y. Ask for 
Form 50181. 


and Carbon 
designed 


isotope Radiography Machine 


The most powerful isotope radiog- 


raphy machine ever developed for 
portable field work has been delivered 
to the Newport News Shipbuilding and 
Drydock Co, by the Nuclear Systems 


Division of the Budd Co. 


4 


Employing the radiation from a 50 
cobalt-60 source, a radioactive 
», the Multitron, Budd’s name for 
used to detect 
reactor 


cune 
Isotope 
this machine, may be 
possible defects in atomi 
shielding. 

Described as being capable of pene- 
trating very heavy stee! 
lead and other materials, the Multitron 
is said to accomplish the same job as a 
2,000,006-volt X-ray machine, 
it costs but a fraction of the 
requires no special installation. Com- 
pletely self-contained, this unit requires 
ho power! supply wheeled 
readily by one 
location or taken out for field work 

For complete details write to the 
Budd Co., 2450 Hunting Park Ave 
Philadelphia 32, Pa. 


sections of 


although 
price and 


and can be 


man to any in-plant 
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FOR FASTER, EASIER, MORE ECONOMICAL 
SPOT OR PROJECTION WELDING 


@ R.W.M.A. sizes 1, 2, 3 and 4, 
@ Low friction Roller Head. 

@ NEW, instantaneous follow-up. 


Non-corrosive air cylinder with ad- 
justable stroke deceleration valve. 


Easily adjustable, combination horns 
and platens. Universal alignment. 


Longer stroke, insulated ram 
assembly. 


Visible, easily accessible water 
cooling manifolds. 


Precision alignment, retractable 
rams. 


Hydraulic jack for guide aligned 
knee adjustment. 


@® Conveniently mounted controls. 
PROGRESSIVE is FIRST with the BEST in 


resistance welding equipment. Let us help 
you with your welding problems. 
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Arc Weld Antispatter 


Linde X-7 Anti-Spatter, a new 
silicone-containing emulsion that re- 
portedly cute weld finishing time and 
costes by eliminating chipping, grinding, 


and other postweld cleanup operations, 
Linde Air 
division of Union 
Applied to 
welding, 
Anti-Spatter is said to form a thin 
protective coat over the weld metal. 
molten 
and enables the 


has been introduced by 
Products Co 
Carbide and Carbon Corp 


the spatter area before are 


This invisible coat prevents 


spatter from sticking, 


operator to whisk away spatter with a 
cloth or spray after welding. 

The key ingredient of Anti-Spatter’s 
exclusive formula is a special silicone, 
one of a relatively new and extremely 
used for the 
agent in 


versatile chemical family 
first time as an ‘‘antispatter”’ 
Linde X-7 Anti-Spatter. 

According to manufacturer, Anti- 
Spatter is nontoxic and non- 
flammable 
and operator comfort. 
on any metal without affecting weld 
quality, and costs less than one cent per 
square foot of treated surface to use on 
normal arc-welding operations 

Free copies of a folder ae te 
information on Linde X-7 Anti-Spatter 
may be obtained by aa Bos to Linde 
Air Products Co., 30 FE. 42nd St., New 
York 17, N. Y., and asking for Form 
0217. 


Safety Hat 


Greatly improved comfort and more 
durable 
the new 
Jackson Products, Inc., line of fiber 
glass safety hats and caps 


odorless, 
assuring maximum safety 
It can be used 


construction are claimed for 


headgears now used in the 


SWITCHED TO A-S NO. 13 | 
Company Processing Sugar Beets 


They Switched to Nickel-Silver for Retread- 
ing with Wear-RKesisting Build-Up Metal! 


They spent $24.74 more for 100 Ib. of Ni i Silver . 


ier 


. saved $1490.50 in 
ona’ 


book full of product solutions 
to metalworking problems. 


WALL CHART TO HELP YOU 
SELECT BEST FOR JOB 
FROM 86 ALL-STATE PRODUCTS 


Put one up 
your s} op Ww all 
right Alloy 


and Flux for the job at hand 


Ask your A-S Distributor for Copies. 
you same data in a folder to fit 3-ring binder. 


your supply room another on 
to help guide selection of the 


19” x 22” Coated 


He'll also give 


Paper 


INC., WHITE PLAINS, WN. Y. 


New Products 


This headgear, adjustable by clearly 
marked hat sizes, has hammock straps 
and sweatband assembled in one unit 
with Nylon cord providing the required 
adjustment over the top of the head 

New plastic headband, now of poly- 
ethylene tenite, retains its strength and 
flexibility under extremely high and low 
temperatures, is low in moisture absorp- 
tion and highly acid resistant 

New sweatband, now of soft lined 
leatherette, goes clear around the head 

For complete details write to Jackson 
Products, Ine., Warren, Mich 


Automatic Welding Equipment 


A new line of “Sureweld” semi- 
and fully automatic welding 


said to provide 


automatic 
equipment, maximum 
versatility and economy in CO, and 
inert-gas metal-arc welding, has just 
been announced by National Cylinde: 


Gas Co., Chicago, 


The new equipment is designed for 
single pass horizontal and flat position 
welding, using a constant voltage-ty px 
consists ol i 


d-e power source It 


welding control and electrode drive 
unit, a welding gun or automatic welding 
torch, and interconnecting gas and water 
cable assemblies 

The function of this equipment in « 
consumable electrode welding system is 
to feed electrode into the are at a con 
stant 


a means for starting and stopping t! 


preselected speed It 


arc, adjusting the electrode feed speed 
‘inching’ the electrode, controlling the 
are welder power, and controlling the 


automatically and 


flow of shielding gas 
in proper sequence 

There are four “Sureweld’’ SA we 
ing outfits available. Complete in 
formation on the new 
available from National Cylinder Gas 
Co., 840 North Michigan Ave., Chicago 


equipment 
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Versatility 


236 Stainless Stee? 


Versatile Inco-Rod ‘‘A”’ 
produces strong, sound, duc- 
tile welds in a wide variety 
of dissimilar alloys. In this 
test specimen it joined four 
different alloys to the Type 
304 Stainless Steel plate at 
center. 


is the big 


This 4-to-1 test specimen demonstrates the variety 
of dissimilar alloys you can weld with new Inco-Rod 
“A”* electrode. 

In this specimen, Type 304 Stainless Steel is 
joined to Types 405, 316, and 347 ... and to 
Hastelloy B. There’s proof of versatility ... the big 
plus that Inco-Rod “A” electrode alone can give you. 


Industry is proving that Inco-Rod “A” welds 
most dissimilar alloy combinations . . . ferritic and 
austenitic stainless steels, low alloy steels, mild 
steels, high nickel alloys, and other alloys. 


With each combination, the weld is strong and 
ductile ... of X-ray quality. Impact properties at 
sub-zero temperatures and stress-rupture properties 


SiGiniess 


405 Stainless Sf 


you get only with 
Inco-Rod ‘A’ 


at elevated temperatures are of high order. Corro- 
sion resistance, too, 

What’s more, Inco-Rod “A” . .. the electrode with 
the distinctive green flux coating ... is easy-handling. 
Gives excellent operability in any position ... spray 
type arc... good slag removal, 

Write Inco’s Mechanical Engineering Section 
and ask about the alloys you want to weld. Chances 
are good they can help you. New, unpublished data 
on Inco-Rod “A” electrode constantly coming in 
from the field, may provide a ready answer to your 
problem. 


The International Nickel Company, Inc. 
67 Wall Street 


New York 5, N. Y. 


INCO-ROD “A” electrode is supplied in 14-inch lengths 
in four diameters, 3/32-, 1/8-, 5/32-, and 3/ 16-inch (the 
3/32-inch is center grip) ... packed in 5-Ib. containers. 


A 
NCO, Welding Products electrodes, wires, fluxes 
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Ram-Type Manipulator 


C. B. Herrick Manufacturing Corp. 
announces that it has made several im- 
portant modifications in its line of auto- 
matic ram-type welding head manipu- 
lators. 


Both ram travel and travel of entire 
unit on track is controlled by electronic 
variable drive unit providing 
apeed range of 5 to 100 ipm. (or any 
desired 20:1 ratio). Dynamic braking 
stops ram instantly. Motorized double 
chain lift, plus counterweight in column 


speed 


Write For 
Complete 
Details 


and brake motor accomplish vertical 
movement of ram. 

Vee wheels guide lateral and vertical 
travel on SAE 4150 vee ways. Manual 
rotation of 360 degrees is within heavy 
cast base. Positive lock holds column 
and ram firmly in working position. 

For complete details write to C. B. 
Herrick Manufacturing Corp., 2000 
Center St., Cleveland, Ohio. 


Flash Welder 


A new flash welder for steel products 
that trims the flash extrusion as it makes 


the weld has been introduced by 


Thomson Electric Welder Co. of Lynn, 


Mass. 


UPON REQUEST 


STULZ=SICKLES DISTRIBUTOR 


N 1 RAILROAD AVE NEWARK. N. 


1092 


New Products 


According to manufacturer, the new 
flash welder, called “Synchro-Shear,”’ 
is a further development of the Thomson 
“Synehro-Matic”’ flash welder, a pre- 
cision controlled, automatic 
welder which freed the process from the 
limitations of operator skill and stamina. 


resistance 


“Synchro-Shear”’ is designed to handle 
carbon steel from mild to 1.00 carbon 
high speed steel, high alloy steel and 
stainless steel. It will weld and trim 
all shapes normally encountered in 
flash welding including flats, 
rectangles, rounds and most irregular or 
extruded shapes. 

“Synchro-Shear” flash 
available in a complete range of stand- 
ard RWMA sizes. 
tion is available from Thomson Electric 


Welder Co., Lynn, Maas 


square 


welders are 


Complete informa- 


WATER MIZER 


Model ET101 
Patented TM Reg. 


Water is Scarce! Why Waste It? 


WATER MIZER saves water—-and money, too Here 
is 4 typical example how WATER MIZER controls 
cooling water on resistance welders and saves up to 
80% on consumption. Data below is from an sctue! 
production job test in a well-known factory 


BEFORE INSTALLATION APTER INSTALLATION 


WATER MIZER pays its wayinashorttime Satistied 
users report very little servicing necessary. Ask for 
data on units for resistance welders, for induction 
heating, tor hydraulic systems 


VAN VOOREN PRODUCTS 
2133 Ninth St., East Moline, ilinols 
Territories Open tor Distributors 
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Hlard-Facing Gives This Valve Part A 
Longer Life In Thigh lemperature High- 


Pressure Service 


Mechanization Speeds Production... 


Cuts Cost of Hard-Facing by 40% 


Valve parts hard-faced with Hayes Sretourre alloy No. 6 have unusual resistance to 
oxidation. erosion, seizing and galling, corrosion, and abrasion. They will with tand wear even 
at elevated temperatures, and operate for long periods of time in high-temperature, high. 
pre ssiire service 

Reclaiming worn valve parts or protecting new ones b hard-facing has always been an 
economical practice Now mechanization has made it even ore attractive. Mechanized hard- 
facing 1s fast up to four times faster than manual methods. It produces mooth, sound 
deposits that require less finishing time And because it provides closer control over the hard- 
facing operation less rod and les m~yeven und acetylene are consumed 

Haynes Stellite Compar : sand produces mechanized equipment for depositing 
hard-facing rods the oxyv-acet proces Machine for urfacmng flat, 
longitudinal surfaces; flat, angled or grooved part wud for handling lindricall shaped 
parts. Write to any district office for more information on mechanized equipment uid on the 


19 Haynes hard-facing alloys 


HAYNES STELLITE COMPANY 


A Division of Union Carbide and Carbon Corporation 
J UCC 


TRADE 


The terms “Haynes” and ‘‘Hoynes Stellite’’ are registered trade-marks of Union Carbide and Carbon Corporation 


OcToBER 1456 1004 


| 
# 
= 
ed 
oh 5 
4 
é 
. 
abe 
: 
ARE 
ir 
Chica snd Detroit Mouse Anestes » Now York 


FOR ALL HEAT-DEPENDENT / 


Available in 
these Temperatures (F.) 


Sixty-three different compositions enable you to determine 
and control working temperatures from 113° to 2000° F. 

TEMPILSTIK” marks on workpiece “say when” by 
melting at stated temperatures — plus or minus 1%, 


ALSO AVAILABLE IN LIQUID AND PELLET FORM .. . WRITE 
‘“*WELDING SALES’’ DEPT. FOR SAMPLE TEMPIL® 
PELLETS .. . STATE TEMPERATURES OF INTEREST—PLEASE! 


Tempil corporation 132 WEST 22ND STREET, NEW YORK 11,N. Y. 


Visit us at Booth 929——Oct. 8-12 National Metal Congress—Cleveland 
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Anaconda-997 Low-Fuming Bronze Rods Make Well- 
Shaped Braze Welds, Essential for Eye Appeal and 
Extra Strength, Says Leading School Furniture Manu- 


facturer—and Lower Production Costs too. 


ma thereby production 
The 1S braze eld pictured 
ine race in S monte ith 
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New 
AIRCOMATIC HEAD 


for better 
machine welding 


New AMH.B Head welding 
cylindrical containers on a 
high production basis. All 
components of this Airco 
matic package power 
supply, inert gases, and 
Aircomatic welding wire 


ore available from Airco 


The new improved Airco AMH-B Aircomatic Head has welding wire, from .030” to 3/32” diameters, can be used 
been developed for the fabrication of ferrous and non- Wire is fed at a constant speed by an adjustable speed 
ferrous metals on a high production basis. Used in con- motor. Easy adjustment of the head allows it to be used 
junction with constant arc voltage power supply, this unit — vertically or horizontally 
provides automatic control of the arc voltage. Standard For handling most applications the basic package con 
shielding gases — argon, helium, mixtures (AG75) and CO, _ sists of the Aircomatic unit, a machine barrel and a wire 
are used. Advantages of the AMH-B include: two speed = guide component kit. The basic Aircomatic unit includes 
ranges, up to 900 inches per minute high range, and up to — the head, main control panel and remote control operator's 
600 inches per minute low range; all types of Aircomatic station. For complete information write Airco direct 
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AT THE FRONTIERS oF. PROGRESS YOU'LL FIND... © 


On the west coast — 
Air Reduction Pacific Company 


Air REDUCTION SALES COMPANY = actions 


in Cuba — 
A division of Air Reduction Company, Incorporated Cuban Air Products Corporation 
150 East 42nd Street, New York 17, N.Y in Canada — 
Offices and dealers in Air Reduction Canada Limited 
most principel cities 


Products of the divisions of Air Reduction Company, incorporated, include: AIRCO adustrial gases, welding and cutting equipment, ond acetylenic cher » * PURECO 
carbon dioxide, liquid-solid (“ORY.ICE } * OHIO medical gases ond hospital equipment * NATIONAL CARBIDE pipeline acetylene ar co m corbide © 
COLTON polyvinyl acetates, alcohols, and other synthetic resins 
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